SIEMENS

SDA 3112
TVPLL

The SDA 3112is produced in ASBC technology. In connection with VCO (tuner) and a fast prescaler
(prescaler factor 1:64), it represents adigitally programmable PLL fora TV set with frequency syn-
thesis tuning. The PLL enables a crystal exact adjustment of the tuner oscillator frequencies for
the TV ranges band HI/IV/V in 125 kHz resolution (frequency range: 128 to 2000 MHz). A serial inter-
face enables a simple connection to a microprocessor. This microprocessor loads the prescaler
and band selection outputs with the appropriate information. At the output LOCK the PLL sup-
plies a state information (locked/released).

Features

* No need for an external integrator

» Noise free telegram transmission

« Integration time constant controlled by software
¢ Microprocessor compatible

Maximum ratings ‘
—03t075

Supply voltage Vs \"
Inputs ‘
Q1,Q2, 1,91 Vi —03to Vs \
IFO, CPL, PLE V) —0.3to Vg +0.5 Y
PLE Vi —03t07.8 Vv
F.F . Vi —03toVg+0.5 v
Outputs
PD Vo —0.3to0 Vg \
ub Vg ~0.3t033 \Y
- IQL -7 mA
BS1....BS5 Va —~0.3t0 16 \
LOCK Iq —1t05 mA
Internal pull-up R =3 kQ
Junction temperature T, 140 °C
Storage temperature range Tsig —55to 150 °C
Thermal resistance (system-air) Rinsa 80 K/W
Operating range
Supply voltage range Vs 45t05.5 v
Input frequency fe fe 32 . MHz
Divider ratio N 1024 to 16383
Resistance foR [,¢ R, 80 kQ
Lt = (Vs —0.8)R
Tuning voltage range Vo 0.31t033 \
open collector
Ambient temperature range Tamb 0to85 °C
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SDA 3112

Characteristics (Vs =5V +05V; T, =0t0o 70°C)

min typ max
Supply current Is 15 22 35 mA
Crystal frequency Series C = 18 pf fq 4 MHz
Signal inputs F/F
input voltage Vien '3.92 Vs +012: v
V?GL ) 38 VS V
Input current L . 50 uA
V'IB =5V
Input sensitivity at
sine push-pullitriggering ; f=32 MHz Vis 120 1200 mVpp
Inputs (IFO, CPL, PLE) . ]
Upper threshold voltage Van 24 v
Lower threshold voltage VaL 0.8 v
Input current
Vgu=56V Isy : 8 pA
VBL-0'4 Vv IBL -550 [.I.A
VeL=08V la - 500 uA
Band select outputs (BS1. .. .BS5) : .
Reverse current ‘ Iy 10 HA
V3 9] = 1 5 \'
- Current drain . i Ly 0.5 3 mA
2VEV3515V
Tuning section PD, UD, /., LOCK ‘
Charge pump current L3 + 250 +550 | pA
loump =10 X lef; Ri=120 k@; Vg=5V .
Tuning voltage Vist 0.3 v
I15|_ = 1.5 mA
Reverse current Lisy 20 PBA
V15H =33V
Reference current : Lis 30 40 17,
ext. R =120 kQQ . :
Output voltage Vign 45 Vv
int. AL =3 kQ
Ly =—100 pA
I12L_100 p.A V~|2|_ 0.7 v
IFO, PLE
Set-up time for
release tve 2 us
data tvb 2 us
Hold time for:
release e 2 us
data tp 2 us
CPL
H pulse width tou 2 us
L puise width ter 2 us
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SDA 3112

Circuit description

Triggered by the EClinputs FIF a switchable 32/33 counter operates as a 14 bit synchronous prescaler
in the dual modulus method by combining it with a 5 and 9 bit programmable synchronous counter.
In this combination the 5 bit counter controls the switch-over from 32 to 33 (block diagram 1). Dividing
ratios of N= 1024 to 16383 are possible.

The 18 bit deep shift register latchis subdivided into 14 bits for storing the dividing ratio N, as well
as 1bit for selecting the pump current and 3 bits for controlling the 5 band selection outputs.

The telegram is inserted over the serial data input IFO with the H-L slope of the shift clock CPL,
when the enable input is set at H. Beginning with LSB, the complement of the dividing ratio is in-
serted in binary code, then the select bit 2 for the pump current and the band selection control
bits 2%, 2%, 2V (please refer to enclosed table).

An integrated control circuit checks the world length (18 bit) of the data telegram. The 18 bit latch.
accepts the data from the shift register during the L state of the enable input PLE.

A 4 MHz crystal controlled clock oscillator has been integrated in the IC. An internal reference divider -
divides the output signal of the crystal oscillator (fosc = 4 MHz2) by 2048 resulting in 1.953125 kHz
(reference signal), providing a frequency resolution of 125 kHz by means of the asynchronous per-
manent prescaler (dividing factor 1:64).

in a digital phase detector the divided VCO input signal is compared with the reference signal.
If the falling slope of the VCO input signal appears before the falling slope of the reference signal,
the output DOWN of the phase detector will be in the H state for the duration of the phase dif-
ference. However, if above signal sequence is reversed, the output UP will be in the H state instead.
The outputs UP/DOWN control the two current sources | + and | — (charge pump). In case both
outputs are in the L state, the charge pump output will be in the high impedance mode (TRI-STATE).
Information with respect to either the H or L state will be provided at the LOCK output by the logical
“NOR” of the outputs UP/DOWN.

The output current of the charge pump (source current = drain current) is adjusted by an external
resistor between pin /ref and Vcc. In addition, this output current can be generated by the control
bit for the pump current at the same value or at a vaiue increased by a factor of 10 (refer toenclos-
ed table).

The current pulses generated by the charge pump are integrated into the tuning voltage by means
of an active low pass filter (on-chip loop amplifier and external RC circuit). The dc output signal
of the low pass filter is available at Vp and is used as tuning voltage for the VCO. In order to pro-
vide tuning voltages higher than Vcc = 5V, the output stage of the amplifier consists of a transistor
with an open collector. The external collector resistor can be connected to voltages up to 33 V.

To switch voltages higher than Vs =5V, the band selection outputs (BS1, BS2, BS3, BS4, BSS) in-
clude current drains with open collectors. It is therefore possible to directly connect transistors
operating as band selection switches without the use of current limiting resistors (please refer
to enclosed application current).
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SDA 3112

Pin configuration

Pin No. Symbol - { Function
1 Q1 Crystal
2 Q2 . Crystal
3 BS1 Standard switchover output
4 BS2 Band selection output BS
5 BS3 - Band selection output VHF
6 BS4 Band selection output UHF
7 BSS5 Band selection output I/l
8 PLE Release input for shift register
9 GND Ground
10 CPL Shift clock pulse input
11 IFO Data input
12 LOCK Lock output
13 PD Amplifier input/charge pump output
14 hret Current adjustment for charge pump
15 Vb Tuning voltage output '
16 F Signal input
17 F Signal input
18 Vs Supply voltage
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SDA 3112

Loop-filter calculations

I x Ko P = prescaler
~ Loop bandwidth: ‘/ R MCO gy N = programmable divider ratio
CixPxN lo = pump current
Svco = tuner voltage characteristic
Attenuation 1/2xWa XRXCy=§ R1 C1 = loop filter

Example for channel 47:
P=64 N=11520 [, =200 pA Svco=18.7 MHzV R=33kQQ C;=330nF
Wr=124Hz fy=20Hz £=0.675 Standard dimensioning: C, = C1/5

Block diagram v
y ﬁ“z R , Cz"lﬂnF
Vs GND 18pF ' LOCK . R Filter
. P " 5]
33k
Q1 Q2 PDJ 330nF
I 1953125 Hz T 1
2v
0sc — /2048 |
< Q
5 %;‘ 22k
&
F SDA 3112 3 > w | | _
132133 o Tuning
E'r ﬁ v voltage
a.
' : 120kQ
Prescaler 5 bits Prescaler 9bits —
//5 //9 >< "Iref
20 e 213 2%
Format | 18 bit SR + memory with BS decoder
— | | L 1] lr +

\ CPL P].E I]:O, £

Interface to pP
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SDA 3112

Truth Table
“IFO” bit 2" Pump Current /,
L Jret
H 10 X Iref
“IFO” bit Band selection outputs (L = conducting,
H = blocking) ‘
2% 21 27 BS1 BS2 BS3 BS4 BSS5
L L L L L L L H
L L H L L " H H H
L H L L H L H L
L H H L H H H H
H L L H L L L H
H L H H L H H . H
H H L H H L H L
H H H H H H H H

Pulse diagram
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% _
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SDA 3112

Pulse diagram

Set-up and hold times

90% 90%
IFO
10 % 10%
] [ o [ho
90% 90%
PLE
cPL
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SDA 3112

Test and measurement circuits

? bus inputs
LB PLE CPL{FO
I
Vm——-—w
Tgpon
1” VB,10,11 PIN 8,1011
V17 '117 '
Signal
inputs v
push-pull
AV4
) G
i
? 100pA
Test circuit 2

Tost circuit 1

30k
PiN ) L
! 34567 134567
Vs,:.,s,en \
Band selection
8 1
1Mo
Test circuit 3
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SDA 3112

Test and measurement circuits

15pF

!
L
K

1kQ

W1 T

j‘15pF

4LMHz

1] PIN1
[
LMHz 3
4
180F PIN2
P 150 A
Crystal oscillator
Test circuit 4
Teet!
10* Iref
33v 3kQ
I“_':
=
=
22k
Is
Vis m
DOWN
Tuning section 30kQ
inpufs foutputs Tret 1
10%] et
143
PIN 13

Test circuit 5
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SDA 3112

Application circuit

Design proposal

Ry =120 kQ (i, = 35/350 pA)
Loop filter: R =33 kQ, C, =330 nF, C, =47 nF
Post filter (in the tuner): Ry =10 kQ, C; =47 nF

Gy
f e
— Tuner b—IH fosc Prescaler: 64
[]R, Vs3 Vs
o 4 MHz Q
Viuner D
[JRL 18pF
: Q1 a2 Fy FY
: C:
Filter !
) DR ’__" PD LOCK
i IFQ
G PLL IC ™ | Serial inter-
4 P " face to pC
—I— SDA 3112 <PLE— flace oy
Vion _.CPL—
. i 3 3 8 3
oVs;
R B ‘ l .I.
 VHF GND
Vs,
A R3
Bdl/I1I1
T mﬂ] |
) UHF
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