Philips Semiconductors Product specification

PLL frequency synthesizer TDA8735
%
FEATURES

Complete 30 MHz single-chip tuning system
Loop amplifier included
2-level current amplifier (charge pump) for adjusting the

*

loop gain

¢ A powerful digital memory phase detector GENERAL DESCRIPTION

* Progrir:mable reference frequencies of 1 kHz, 10 kHz The TDA8735 is a single-chip PLL synthesizer designed
or 25 kHz for satellite receivers. The device can be set to two

* 12C-bus interface different addresses which can be used in applications

+ Programmable address select input where independently tuned VCOs are required.

* Software controlled switch output. To adapt to different frequency accuracy, 3 reference

frequencies are selectable via the I2C-bus. The charge
APPLICATIONS pump current can be set to 2 values with a ratio of 1 ; 100

via the 12C-bus.

* Satellite sound receiver A programmable switch (open collector) is integrated to

* Radio receiver: LW, MW and SW. enable mode or normal switching, or other types of
application.

QUICK REFERENCE DATA

SYMBOL PARAMETER CONDITIONS MIN. TYP. MAX. UNIT
Vet supply voltage (pin 3) 45 5.0 55 \
Ve supply voltage (pin 16) Vees 8.5 12 \
lces supply current (pin 3) outputs unloaded 12 20 28 mA
lece supply current (pin 16) outputs unloaded 0.2 0.5 1 mA
fiimax) maximum input frequency 30 - - MHz
figmin) minimum input frequency - - 512 KHz
Vi(rms) input voltage (RMS value) 30 — 500 mv
Piot total power dissipation - 0.14 _ w
Tamb operating ambient temperature -30 - +85 °C

ORDERING INFORMATION

TYPE PACKAGE
NUMBER NAME DESCRIPTION VERSION
TDA8735 DIP16 plastic dual in-line package; 16 leads (300 mil) SOT38-1
TDAB735T SO16 plastic small outline package; 16 leads; body width 3.9 mm SOT109-1
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PINNING

SYMBOL | PIN DESCRIPTION

XTAL1 1 reference oscillator output

- - U

XTAL2 2 | reference oscillator input xTAL1 [T 67 vees
Veer 3 | supply voltage 1
Vee 4 |ground XTAL2 [2 15 | LoOPg
n.c. 5 | not connected Veet [T [T2] Loop,
DEC 6 | prescaler decoupling v

VCOFI 7 | VCO input frequency €e [2] TDA8735 H3J ne.
BS 8 | band switch output ne. |5 2] as
n.c. 9 | not connected pEc [B7] [T scL
SDA 10 | serial data input (12C-bus)

SCL 11 | serial clock input (I2C-bus) veort (7] [10] spa
AS 12 | address select input (12C-bus) BsS (8 9] nc.
n.c. 13 | not connected
LOOP, 14 [ tuning voltage amplifier input Hrazet
L 15 xt | loop filter output

Q0Po exierna’ oop P Fig.2 Pin configuration.
Veez 16 | supply voltage 2

FUNCTIONAL DESCRIPTION
The TDA8735 contains the following parts and facilities:
¢ [nput amplifier VCO-signal.

* A prescaler with the divisors 3 : 4 and a 2-bit
programmable swallow counter.

A 13-bit programmable counter.

» A digital memory phase detector.

* A reference frequency channel comprised of a 4 MHz
crystal oscillator followed by a reference counter; the

reference frequency can be 1 kHz, 10 kHz or 25 kHz
and is applied to the digital memory phase detector.

Controls

The TDA8735 is controlled via the 2-wire 12C-bus. As slave
receiver for programming there is one module address, a
logic 0 (R/W bit), a subaddress byte and four data bytes.
The subaddress determines which one of the four data
bytes is transmitted first. The module address contains a
programmable address bit (D1) which with address select
input AS (pin 12) makes it possible to operate two
TDAB8735 in one system.

The auto increment facility of the 12C-bus aliows
programming of the TDA8735 within one transmission
(address + subaddress + 4 data bytes).

* An I2C-bus interface with data latches and control logic; The TDA8735 can also be partially programmed.

the 12C-bus is intended for communication between

microcontrollers and different ICs or modules. Detailed
information on the 12C-bus specification is available on

request.
* A software-controlled switch output.

Transmission must then be ended by a stop condition.

The bit organization of the 4 data bytes is illustrated in
Fig.3 and is described below.

The divider number is defined by 15-bit words, bits

* A programmable current amplifier (charge pump) which S0 to S14. To calculate the lock frequency, the divider

consists of a 5 uA and a 500 pA current source, this
aliows adjustment of loop gain, thus providing

high-current high-speed tuning and low current-stable

tuning. The output at the loop amplifier can deliver a
tuning voltage of up to 10.5 V (Vg — 1.5 V).

September 1994

number has to be multiplied by the selected reference
frequency.
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Table 1 Divider number setting.
ON DIVIDER NUMBER SETTING INPUT
0 (S0 +S1)x2! ... +S183x 2183 + S14x 2™ ON

Where the minimum divider ratio is: 26 = 64 to 215 - 1 = 32761.

Table 2 Bit CP (used to control the charge pump;

DBO: DO).
CP CURRENT
0 LOW
1 HIGH

Table 3 Bits REF1 and REF2 (used to set the reference
frequency applied to the phase detector;
DB2: D7 and D6).

FREQUENCY
REF1 REF2 (kHz)
0 0 1
0 1 10
1 0 25
1 1 0

Table 4 Bit OPAMP (used to contro! the switch in the
tuning voltage amplifier output circuitry;

DB2: D4).
OPAMP SWITCH
1 on
0 off

Table 5 Bit BS (used to controt the open-collector switch
output; DB2: D2).

BS SWITCH OUTPUT
1 sink current
0 floating

The data byte DB3 must be set to 0....0. It is also used for
test purposes (see Fig.3).

September 1994 2046 B ?711082L 0082150 30- HN
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PLL frequency synthesizer TDA8735
----- stort - programmable address bit (D1) stop condition -
i condition R/W;~acknowledge -7 ; i : p
H v % i MSB LSBi MSB LSB MSB LSB;MSB LSBy ¢
FTTTTTT T T T I T T T I T[T T I I T T T[T T T T T T I T TTTTTd
MODULE
S| ADDRESS [A| SUBADDRESS |A| DATA BYTE O |A| DATA BYTE 1 {A| DATA BYTE 2 || DATA BYTE 3 [Alp
BYTE BYTE
EREEN LIl L LEELd HEREEN PELLLdd HEREEE
A7 AQ D7 DO D7 DO D7 DO D7 DO
MSB LSB
I T f I [ 1 T
MODULE ADDRESS | 1 o o 0 oo
| I { | ] | |
A7 AD
T T T T T T T
SUBADDRESS 0 0 [¢] 0 o] 4] ost o/1
I | 1 | | 1 |
MSB LSB
T T T T T T T
DATA BYTE 0 (0BO) [ s s5 s4 S3 s2  Sf o cp
| | 1 | | | |
D7 DO
MSB LSB
| T I T T | |
DATA BYTE 1 (DB1) | s14  S13  S12  S11  S10 SO s8 s7
1 1 1 I ] L L
D7 DO
Ms8 LSB
] T T T T T T
DATA BYTE 2 (DB2
(©82) REF1 REF2 0 1 ngETD BS NU  NU
| | { | | 1 I
D7 DO
MSB LS8
T T T T T T T
DATA BYTE 3 (DB3) 1 2 13 NoT NOT  NOT NOT NOT
USED USED USED USED USED
| 1 i I I ] |
D7 DO
Exomples using auto—increment focility:
Iﬂ ADDRESS |A SUBADDRESS OZIAI DB2 |A| DB3 ]A]:I
El ADDRESS |AlsuBADDREss OD|A| DBO |A| DB |A|P|
le ADDRESS |A|SUBADDRESS 03|A| DB3 |A| DBO |A| DB1 |A| DB2 IAI:I
MKA752
Fig.3 Bit organization.
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LIMITING VALUES
In accordance with the Absolute Maximum Rating System (IEC 134).
SYMBOL PARAMETER MIN. MAX. UNIT
Veei supply voltage (pin 3) -0.3 +5.5 \
Veee supply voltage (pin 16) Veei 125 \"
Ptot total power dissipation - 0.85 w
Tamb operating ambient temperature -30 +85 °C
Tsig storage temperature -65 +150 °C
HANDLING
Every pin withstands the ESD test in accordance with “MIL-STD-883C category B” (2000 V).
CHARACTERISTICS
Vet =5 V; Vece = 8.5 V; Tamp = 25 °C; unless otherwise specified.
SYMBOL PARAMETER CONDITIONS MIN. TYP. l MAX. l UNIT
Supplies
Veet supply voltage (pin 3) 4.5 5.0 5.5 \Y
Veez supply voltage (pin 16) Veot 8.5 12 \
lcci supply current (pin 3) no outputs loaded 12 20 28 mA
lccz supply current (pin 16) no outputs loaded 0.2 0.5 1 mA
TDAS8735T only 0.7 1 1.5 mA
12C-bus inputs (SDA and SCL)
Vin HIGH level input voltage 3.0 - 5.0 \'%
ViL LOW level input voltage -0.3 - +1.5 \Y
hn HIGH level input current - - 10 HA
i LOW level input current - - 10 HA
SDA output
Voo LOW level output voltage open collector; - - 0.4 \4
loo =3.0 mA
AS input
ViH HIGH level input voltage AS =C6 3.0 - 5.0 \"
Vie LOW level input voltage AS=C4 -0.3 - +1.0 \%
I HIGH level input current - - 10 pA
e LOW level input current - - 10 A
RF input
fimax) maximum input frequency 30 - - MHz
fi(min) minimum input frequency - - 512 kHz
Vi(rms) input voltage (RMS value) measured in Fig.4 30 - 500 mV
R, input resistance - 59 - kQ
G input capacitance - 2 - pF
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PLL frequency synthesizer TDA8735
sYmBoL | PARAMETER CONDITIONS MN. | TvP. | MAX. | UNIT
Oscillator (XTAL1 and XTAL2)

Rytal crystal resonance see Fig.5 - - 150 Q
resistance (4 MHz)
Programmable charge pump
lcup output current to loop filter bit CP = logic 0 3 5 7 LA
bit CP = logic 1 400 500 600 HA
bit CP = logic 0; 3 5 9 pA
TDAB8735T only
Ripple rejection
RR AVge, fupple = 100 Hz 40 50 - dB
20 log AV,
f = - dB
2 logAAVTCocz npple = 100 Hz 40 50
Band switch output (pin 8)
Vou HIGH level output voitage - - 12 Y
VoL LOW ievel output voltage lor=3mA - - 0.8 \
liol output leakage current Voy=12V - - 10 A
Tuning voltage amplifier output (pin 15)
Voimax) maximum output voltage lsource = 0.5 MA Veee—-15 |- - \4
Voimn) minimum output voltage lgink = 1 MA - - 0.8 \
Isource maximum output source current 0.5 - - mA
Isink maximum output sink current 1.0 - - mA
Zo(off) impedance of switched-off output 5 - - MQ
Noras | input bias current (absolute value) - 1 5 nA
September 1994 2049 M 711082t 0082153 015 WM
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IVcc1

3
HYBRID 4
JUNCTION
50 0 50 Q ”J,;
AM coaxiol -3 48 cooxiol
sine wave (Mo —_— TDA8735
generator +
R =500
- 0
c5o%xial 10 nF
-3 dB o It 7

17 6
500! ,9,500 I
n

MKA753

Fig.4 Prescaler input sensitivity (set-up measurement).

2
TDA8735

=

4 MHz

27 pF

1

MKA754

Fig.5 Crystal connection (4 MHz).
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PLL frequency synthesizer TDA8735
APPLICATION INFORMATION
C2 = 47 uf
Ct v +
XTAL1|, 16 LYCC2 2 v
27 pF 4 MHz
15
XTAL2 LOOPp R1
10 k0
Y veet c3 c5 turl\(ing
3 14— | L voltage
LOOPR, output
+ 220 nF 3.9 nF
47 uF ~ Ct1
v,
”r-[—“ 4 13 ne.
TDA8B735
+5 V
programmagble address
5 12 M J1: Al=1; Addr. = C6h
n-¢.—j 12 J2: A1=0; Addr. = C4h
T
Coec |-DEC |6 111 ScL
. 10 nf
12c-BUS
Cam SDA
vCO | IVCOFI
input 7 10
22 nF
bandswitch B8S
output 8 9 f——n.c
MKA755
10 k0 | | Rps
+5 v
Loop filter depends on VCO parameters.
Fig.6 Application example.
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