SIEMENS

SDA 3202

1.3 GHz PLL with I12C Bus

¢ | .ow Current Consumption
® Message Transmission Via 12C Bus

e 4 Software-Controlied Outputs

e Cost-Effective and Space-Saving Design

¢ Prescaler Output Frequency is Free from
Interference Radiation
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Pin Definitions

. Pin Symbol Function
1 PD Input for Active Filter/Output for
Charge Pump
2 Qt Crystal
3 Q2 Crystal
4 SDA Data I/0 for 12C Bus
5 SCL Clock Input for 12C Bus
6 P7 Port Output (Open Collector)
7 ~P6 Port Qutput (Open Collector)
8 P5 Port Output (Open Collector)
9 P4 . Port Qutput (Open Collector)
10 P3 Port Output (Current Sink)
11 P2 Port Output (Current Sink)
12 P1 Port Output (Current Sink)
13 PO Port Output (Current Sink)
14 Vg Supply Voltage
15 - UHF/VHF Signal Input
16 REF Amplifier-Reference Input
17 GND Ground
18 Vb ~ Output of Active Filter

Combined with a VCO (tuner), the SDA 3203 comprises a digital programmable phase-locked loop for televi-
sion devices designed to use the PLL. frequency synthesis tuning principle.

The PLL provides a cyrstal-stable frequency for tuner oscillators between 16 . .. 1300 MHz in the 62.5 KHz
raster. By including an external prescaler 1/2, the component can also be used for synthesizing applications of
up to 2.4 GHz (e.g. satellite receivers). As a result, the resolution is doubled to 125 KHz. The tuning process is

controlled via an 12C bus by the microprocessor.

© Siemens Components, Inc.

Downloaded from Elcodis.com electronic components distributor

7-42

May 1988


http://elcodis.com/parts/6017104/SDA3202.html

SDA 3202

Block Diagram
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SDA 3202

Circuit Description

Tuning Sectlon (refer to biock diagram)

UHF/VHF The tuner signal is capacitively coupled
at the UHF/VHF input and subsequently
amplified.

REF The reference input REF should be dis-
abled by a capacitor of low series induc-
tance. The amplified signal passes
through an asynchronous divider with a
fixed ratio of P = 8 and an adjustable
divider N = 256...32767. Subsequent to
this process, the signal is compared in a
digital frequency phase detector with a
reference frequency frep = 7.8125 kHz.

Q1,Q2 This frequency has been derived from a
4 MHz crystal oscillator (pin Q1, Q2) by
dividing its output signal by Q = 512,

The phase detector includes two outputs
UP and DOWN which control the two
current sources |+ and |— of a charge
pump. If the negative edge of the divided
VCO signal appears prior to the negative
edge of the reference signal, the current
source |+ will pulsate for the duration of
the phase difference. However, during
the reversed sequence of the negative
edges, the current source |— will begin
to puisate.

PD,Vp  If both signails are in phase, the charge
pump output PD changes into the high
impedance state (PLL in lock). An active
low pass filter (internal amplifier, external
output transistor at Vp, and RC combina-
tion) integrates the current pulses as the
tuning voltage for the VCO.

With the control bit 5 | the pump current
can be switched between two values per
software. Through this switch-over, the
control characteristics of the PLL during
lock-in can be changed, i.e. varying tuner
characteristics in the various TV bands
can be adjusted.

PC...P3 The software-controllable outputs PO,
P1, P2 and P3 can drive external PNP
transistors (internal current limit) which
operate as band selection switch.
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P4...P7 The open collector outputs P4, P5, P6,

P7 can be used for a. variety of different
applications.

12C Bus Interface
SCL, SDA An asynchronous bidirectional data bus

Vs, GND

is used for data transfer between the
processor and the PLL. As a rule, the
clock pulse is supplied by the processor
(input SCL), while pin SDA operates as
input or output depending on the direc-
tion of data flow (open collector, external
pull-up resistor).

The data from the processor pass
through an 12C bus control. Depending
on their function, the data are subse-
quently filed in registers (latch 0-3). If
the bus is free, both lines will be in the
marking state (SDA, SCL are HIGH).
Each tele- begins with the start condi-
tions of SDA returning into Low, while
SCL remains in High. All additional infor-
mation transter takes place during SCL
= Low and the data is forwarded to the
control with the positive clock edge.
However, if SDA returns to High, while
SCL is in High, the message is ended
since the PLL acknowledges a stop con-
dition.

For the following, also refer to table
“Logic allocation™.

All messages are transmitted byte-by-
byte, followed by a 9. clock pulse, while
the control retums the SDA line to Low
(acknowledge conditions). The first byte
is comprised of 7 address bits. These are
used by the processor to select the PLL
from several peripheral components
(chip-select). The 8. bit is always Low.

In the data portion of the message the 1.
bit of the 1. or 3. data byte determines.
whether a divider ratio or a control infor-
mation is to follow. In each case, the 2.
byte of the same data type or a stop con-
dition has to follow the 1. byte.

When the supply voltage is injected, a
Power on Reset circuit prevents the PLL
from setting the SDA line at Low which
would disable the bus.
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SDA 3202

Absolute Maximum Ratings*

Supply Voltage (Vg) ................. —0.3Vto 6V ’Stfgssgs, abpve" those Iisted under *“Absolute:
OUPULPD (V1) .o eveaeeean -0.3Vto Vg m’;";“g;“viggﬂgg:o smzym“&gfgnﬁghgagggg
Crystal Q1 (Vo) ............ EREERT —0.3Vto Vg conditions for extended periods may affect device
CrystalQ2(Va) ....ovveviiniinnnn.. -0.3Vio Vs reliability.
Bus Input/Output SDA (Vg) ........... —0.3Vto Vg Port Output P5 (Ig,)
BuslnputSCL(Vg) .................. —03Vtio Vg Open Collector .............. —1mAto +5mA
Port Output P7 (Vg) .............. —-0.3Vto +16V Port Output P4 (lg,)
PortOutputP6 (V7) .............. —0.3Vto +16V OpenCollector .............. —1mAto +5mA
Port OutputP5(Vg) .............. —~0.3Vto +16V Junction Temperature (T)) .................. 125°C
Port Output P4 (Vg) .............. —0.3Vto + 16V Storage Temperature ' o
Port Output P3 (V1g) .- .o eeeeenn ... -0.3Vto + 16V Tn:::gfn(: :tlz)‘ance ............ —40°Cto +125°C
PO OUA P Vi 0oVt sty ST BNSA 80K
Port Output PO(V43).............. -0.3Vto +16V
Signal Input UHF/VHF (Vys) . . ... . —04vto +25v  Operating Range ,
Reference Input REF (V4g) .. ..... —03Vto +25V  sypply Voltage (Vg).......ccvnnen. ... 4.5V 10 5.5V
Output Active Filter Vp (V1g) .. ........ —03VtoVs  Ambient Temperature (Ta) ............ 0°C t0 85°C
Bus Output SDA (l5) ) Input Frequency (fs)......... 16 MHz to 1300 MHz
OpenCoIIector..r.....: ...... —1mAto +5mA Crystal Frequency (f2. a) -« ....ovoononn..... 4 MHz
Port Output P7 (lg) rysia rrequency 1z, sl
Open Collector .............. —1mAto +5mA Divider Factor (N)................... 256 to 32767
Port Output P& (I7))
OpenCollector .............. —1mAto +5mA
Characteristics vs = 5v; T, = 25°C
Parameter . Symbol CT::J" , Limits Units
Min . Typ Max
Current Consumption ls 1 35 55 75 mA
*
o L o | e
Input Sensitivity UHF/VHF
fy5 = 80...500 MHz ais 2 - =27/10 3/315 | dBm/*
f15 = 500. .. 1000 MHz | ass 2 —24/14 3/315 | dBm/*
f15 = 1200 MHz ‘a5 2 —15/40 3/315 | dBm/*
Band Selection Qutputs PO ... P3 (current sinks with internal resistance R; = 12 k(1)
Leakage Current, Vigy = 13.5V | l4gy ' 10 pA
Sink Current, Vigyq = 12V (v 0.7 1 15 mA
Port Outputs P4 . ., P7 (switch with open collector)
Leakage Current, Vg, = 13.5V lg - 4 , 10 pA
. Residual Voltage, lg. = 1.7 mA VgL 4 0.3 v
*Listed as mVymg with 500
7-45
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SDA 3202

Characteristics Vg = 5V; T4 = 25°C (Continued)

Parameter Symbol c.:-r::':lt Limits Units
_ Min Typ Max
Phase Detector Output PD (Vg = 5V)
C"S“I’gj Z‘:;ps:"fgtv ol 5 +00 | +220 | +300 | pA
Chsal’g_f_ 'i:ﬁ?‘ﬁ”fg\t, Sl 5 +22 150 +75 pA
Output Voltage Locked VL 5 1.5 25 v
Active Filter Output Vp (Test modus TO = 1, PD = Tristate)
Ou\:?:tg:)r.reec;t l1g = 90 pA e ° S00 - BA
Output Voltage, V. = OV Via 5 100 mvV
Bus inputs SCL, SDA
Input Voltage VsH ' 6 3 5.5 v
VsL 1.5 \

input Current - ‘

VsHq = Vs Is - 50 HA

Vs = 0V Is 6 —-100 nA
Output SDA (open collector)
Output Voltage '

Vaq = 5.5V VaH ] 12 Vv

la. = 2mMA Vg 8 0.4 ")
Edges SCL, SDA
Rise Time tR 8 15 us
Fall Time te 6 15 us
Shift Register Clock Pulse SCL
Frequency fs 6 0 ‘ 100 KHz
H-Pulse Width t5 HIGH 6 4 ‘ JTL]
L-Puise Width ts Low 6 4 ‘ - pus
Start _ '
Set-Up Time tsusTa 6 4 ns
Hold Time tHpsTA 6 4 us
Stop ' ‘
Set-Up Time tsusto 6 4 1S
Bus Free Time tsuF 6 4 . us
Data Transfer
Set-Up Time tsSuDAT 6 0.3 uS
Hold Time HODAT - 6 0 us
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SDA 3202

Measurement Circuit 1

% "
N [Hz_sm . 25mf |  ZRapF
Crystal Oacitiator to Rderom; Divider
W X )
T 2 a1
18 pF
125 pA
& MHz é g
3 a2z
125pA
L I) Toer
1,6 k2 16kQ
1
O~ GND .
0100-2
Measurement Circuit 2
Calibration of Signal Generator
Signal 6dB o
go"g"“" * Cm““‘“"" * Mumrmom
50 Q
0100-3
Measurement of Input Sensitivity
Signal F
Generator * requUency
500} Counter
Test mode: T1 = High -t
* no cable
Measurement Circuit 3 Measurement Circuit 4
" 30 k2
Yy % 3 b &
valid for PO..P3 valid for P4..P7
0100-5 0100-68
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SDA 3202

Measurement Circuit 5

IS bl
L 2 S =}
1.5+
BN
i ] |z
¥
36 k2
- 0100-7
Measurement Circuit 6a
2 tsusTA Set-up time (start)
12C Bus Time Diagram tioera  Hold time (start)
ard tHigH H-pulse width (clock)
/ )f '( o \ /_ tLow L-pulse width (clock)
SDA { \ " tsSUDAT Set-up time (Data transfer)
famn Ao | wicat R gV Yasm tHDDAT Hold time {Data transfer)
- tsusTO Set-up time (Stop)
s tBUF Bus free time
o |hosn Fsupat Y tr Fall time
= = R Rise time
[stort] [ cook] [ osta wanmer | : Above times are referenced to Vi and V). values
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Measurement Circuit 6b

T}

5 k1 [EBORQ 30kQ [ESI:Q [55 kit [anm

[anm ok
i
LN

. . N N

SCL I 1500 SDA "150Q /‘
v A

30pA ?om 90 A ?wu
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SDA 3202

ﬁ!
NAZ

Application Circuit
Tuner ‘
et IIF
1nF
freg fosc ﬂ
k?n_F_I
10 kR
EY 39nF . mp=1nF
i AMHz e 18 pF
ke ¥
22k9 .1ﬁ o Q2 UHF/VHF REF
T 1-4——ro Vs
———GND
PLL ,
v SDA 3202
15V e sCL
j—ae SDA
ﬂﬂ kQ Loop Filter

T

0100-10

Computation for Loop Filter

Ip X Kvco
Ci1XPXN

{=05x% wg X R X C

Loop bandwidth: wg =

Attenuation:
P = Prescaler
N = Progr. divider
lp = Pump current
Kvco = Tuner slope
R, Ct = Loop filter

Downloaded from Elcodis.com electronic components distributor

Example for Channel 47

P =8 N = 11520; I = 100 pA;
Kvco = 18.7 MHz/V; R = 22 k{};
Ci{ = 180 nF;, wg = 336 Hz;

fo = 54 Hz; | = 0.67

Standard dimensioning: Co = Cq/5

7-49
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SDA 3202

Description of Function, Application and Circuit

Logic Allocation

MSB A = Acknowledge
Address byte 1 1 0 0 1 0 A
Prog. divider 0 ni4 ni1 n10 n9 n8 A
byte 1
Prog. divider n7 né n3 n2 ni no A
byte 2 ‘
Control info 1 5l 1 1 1 0 A
byte 1 ‘
Control info P? P6é P3 P2 P1 PO A
byte 2 '

Divider ratio:

N= 16384 X n14 + 8192 X n13 + 4096 X n12 + 2048 X n11 + 1024 X n10 + 512 X n9 + 256 X n8

+ 128 X n7 + 64 X n6 + 32 X n5 + 16 X n4

Band selection:

P3...P0 = 1 Current sink is active

Port outputs:

P7...P4 =1 Open collector output is active

Switch-over of pump current:

5l =1  High current

Test Mode:

T1,T0 =0,0 Normal operation

T1 =1 P6 = fger; P7 = Cy
TO =1  Tristate charge pump
7-50
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" "SDA 3202

Puise Diagram

Addrmng————~——~HEK-I—1 Byte—/-ACKv—7, Byle——-A CK-+—3. Byte—AC K+—b By te—rACKY
1 — /3 rr—/J.r—- |

mmmmm

START 1 2 3 1 8 9 STOP

Command Samples 7 oo
Start-Adr-Tv1-Tv2-St1-St2-Stop ‘ . : o R
Start-Adr-St1- -St2-Tv1-Tv2-Stop

Start-Adr-Tv1-Tv2-St1-Stop

Start-Adr-St1-St2-Tv1-Stop

Start-Adr-Tv1-Tv2-Stop

Start-Adr-St1-St2-Stop

Start-Adr-Tv1-Stop

Start-Adr-St1-Stop

Start = start condition

Adr = addressing

Tvi =divider ratio 1. byte
Tv2 =divider ratio 2. byte
Sti =control word 1. byte
St2 =control word 2. byte
Stop  =stop condition

Ordering Information.
Type Ordorlhg ‘Code ‘Package
SDA 3202 Q67000-Y904 P-DIP 18-
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