SIEMENS

DSR QPSK-Demodulator

Preliminary Data

Features

Internal reference voltage source.

Automatic gain control (AGC) with integrated AGC
amplifier.

Output for adjustable delayed tuner AGC.

Oscillator circuitry for VCO with external varicaps.
Symmetrical demodulator output for inphase arm.

Open collector counter output for measurement of
oscillator frequency.

Phase detector circuitry with offset adjust and turn off
facility, including arm filters to suppress high frequency
terms.

Data separator for inphase and quadrature arm, output
voltage levels TTL input compatible.

SDA 6310X

Bipolar IC

J\ St

sl

P-DSO-20-1

Type Ordering Code

Package

SDA 6310X Q67000-A5089

P-DS0-20-1 (SMD)

The SDA 6310 is an integrated circuit for amplification and demodulation of QPSK-modulated
signals.
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SDA 6310X

Pin Configuration
(top view)

P-DS0-20-1
GNDD 1 20 3 AGC
GND A 0 2 190 Vs
IN13 18D Vs,
IN?2 O 4 173 DTADJ
DT OUT I 5 16 F3 0SC 1
PDOFF 6 15SE30sC2
pout 17 14 1 PD OUT
DOUT 28 13 |3 PDADJ
I MON 1 ]9 12 D Vigr
I MON 2 £ 10 D eounter
UEP05032
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SDA 6310X

Pin Definitions and Functions

Pin No. Symbol Function

1 GND D Digital GND

2 GND A Analog GND

3 IN 1 QPSK input 1

4 IN 2 QPSK input 2, inverse polarity
5 DT OUT Delayed Tuner AGC output

6 PD OFF Phase Detector off input

7 DOUT1 Data output 1

8 D OUT?2 Data output 2

9 | MON 1 Inphase monitor output 1

10 | MON 2 Inphase monitor output 2

11 feounter Counter frequency output

12 Vrer Reference Voltage Source

13 PDADJ Phase Detector offset adjust input
14 PD OUT Phase Detector output

15 OSC 2 Oscillator pin 2

16 0OSsC1 Oscillator pin 1

17 DTADJ Delayed Tuner AGC adjust input
18 Vs a Analog supply voltage

19 Vso Digital supply voltage

20 AGC Automatic Gain Control
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Pin Description

Pin No. Description

1 Digital GND (counter, data separator, automatic gain control unit).

2 Analog GND (AGC amplifier, oscillator, phase detector, reference voltage
source).
Reference point for input signal, input filter, PLL loop filter and offset adjust,
oscillator, and AGC voltage. Short connection to digital GND required.

3 QPSK input 1.

4 QPSK input 2, inverse polarity.

5 Delayed tuner AGC output, open collector.

6 Phase detector off input, high level switches the phase detector output to high
impedance state.
Data output 1, inphase arm.
Data output 2, quadrature arm.
Inphase monitor output 1, inverse polarity.

10 Inphase monitor output 2.

11 Counter frequency output, open collector output (foouner = fear/256).

12 Reference voltage source output, DC reference point for phase detector output,
phase detector offset adjust, and delayed tuner AGC adjust.

13 Phase detector offset adjust input.

14 Phase detector output, PLL loop filter.

15 Oscillator pin 2, inverse polarity.

16 Oscillator pin 1 (Oscillator pins 1 and 2 may be used as inputs to force the
oscillator).

17 Delayed tuner AGC adjust input.
If no delayed tuner AGC is used, connect to digital supply voltage.

18 Analog supply voltage (AGC amplifier, oscillator, phase detector, reference
voltage source).

19 Digital supply voltage (counter, data separator, automatic gain control unit).

20 Automatic gain control filter pin, low voltage corresponds to maximum gain of

the QPSK input amplifier.
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1 GND D AGC 20
Level Delayed V.
2 oA Det. Tuner <« 2119
AGC AGC
A A
V.
3 N A 4 | 1g
> oo
IN2 DTADJ
4 QPSK 17
Input
Amplifier
DT OUT
5 |g 0SC 1 6
O
Phase Detector [® —osc [
QPSK Demodulator |4 90" | -
A
6 PD OFF 0SC 2 15
DOUT 1 PD OUT
7 \A A — 12
Data
Sep.
ECL/TTL
D OUT 2
8 |« PDADJ 13
I MON 1 Reference Vegr
9« Voltage > 12
Source
LMON 2 COUNTER
10 |= +256 > 11
fcounfer
UEB04823

Block Diagram
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Circuit Description

Power Supply, Reference Voltage Source

The SDA 6310 has separated power supplies for digital and analog parts. A temperature stable
reference voltage source is used for the operating points.

QPSK Input Amplifier, AGC

The input amplifier is a variable gain amplifier with symmetrical input. The gain control voltage is
derived from a level detector at the amplifier output. If the input level exceeds an adjustable value,
a sink current is generated which may be used to reduce the tuner output level.

Oscillator

The symmetrical oscillator contains a divider by 2 to generate the 0° and 90° signals used for the
demodulation of the inphase and the quadrature component. For frequency measurement there is
a counter output with carrier frequency divided by 256.

Phase Detector

There is an inphase and a quadrature arm consisting of AM demodulator and armfilter to suppress
high frequency terms. The demodulated and filtered inphase and quadrature components are
passed to the data separator and the multiplier/adder circuitry. The muliplier/adder circuitry is used
to produce a phase detector characteristic with 4 stable points. The phase detector offset current is
adjustable, the output can be turned off to high impedance state. The demodulated and filtered
inphase component can be monitored at a symmetrical output.

Data Separator

2 data streams are separated from the analog inphase and quadrature component signals and
converted to TTL input compatible voltage levels.
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Absolute Maximum Ratings
T,=—40°Cto85°C

Parameter Symbol Limit Values Unit Remarks
min. max.

Analog GND V, -0.1 0.1 Y,

QPSK input 1 V, 0 6 Vv

QPSK input 2 Vv, 0 6 \Y;

Delayed tuner AGC output Vs 0 13.2 \%

Phase detector off input Ve 0 13.2 Y,

Data output 1 I, -5 5 mA

Data output 2 lg -5 5 mA

Inphase monitor output 1 l -5 0.5 mA

Inphase monitor output 2 l10 -5 0.5 mA

Counter frequency output I 0 5 mA

Counter frequency output Vi 0 13.2 Y

Reference voltage source (P -5 1 mA except capacitive
load current at
power on

Phase detector offset

adjust input Vis 0 Vi, Y,

Phase detector output A\ 0 Vig—15 |V

Oscillator pin 2 Vis 0 5 \%

Oscillator pin 1 Vie 0 5 \%

Delayed tuner AGC adjust

input AV 0 Vi, \%

Analog supply voltage Vig 0 13.2 \%

Digital supply voltage Vi 0 13.2 V

Automatic gain control Va0 0 Vi V

Junction temperature T, —40 150 °C

Storage temperature Ts -40 125 °C

Thermal resistance R sa 90 K/W

ESD-Voltage, HBM Veso -4 4 kv 100 pF, 1500 Q
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Absolute Maximum Ratings (cont’d)

Parameter Symbol Limit Values nit Remarks
min. max.

Operating Range

Analog supply voltage Vig 10.8 13.2 V

Digital supply voltage Vi 10.8 13.2 Y

Oscillator frequency fis. 16 70 240 MHz

QPSK carrier frequency fs . 35 120 MHz

Data rate DR, s 0 15 Mbit/s

Data output load Cs 0 10 pF

Reference source DC current | I, pc -25 0.5 mA

Reference source peak current | |, -5 1 mA

Ambient temperature Ta 0 70 °C
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SDA 6310X

AC/DC-Characteristics
T,=—25°C;Vs=12V

Parameter Symbol Limit Values Unit  Test Condition
min. |typ. |max.

Total supply current Is 50 65 mA lg+ lig
Power Supply
Digital supply current I 18 25 mA
Analog supply current | |4 32 45 mA
Reference Voltage Source
Reference voltage V., 55 |6 65 |V
Line regulation AV, 0 30 60 mV Vig 10=10.8 - 13.2V
Load regulation AV, 0 20 60 mV lrk=—5t0o1mA
Temperature reg. AV, -60 |0 60 mV T,=0°Cto70°C
AGC Unit
Input Amplifier
f, , = 40.15 MHz
inp. imp. resistive R,R (07 |1 1.3 | kQ
inp. imp. capacitive C, C, 1 pF
AGC low voltage Voo 02 (07 |12 |V Vs , = 52 dB/pv?)
AGC high voltage AV 27 |32 |37 |V V; , =98 dB/uvV
Minimum input level V3 4 min 49 52 dB/pV | V,,=0.2V
Maximum input level Vs 4max | 98 102 |106 |dB/uV |V,,=5V
AGC Load Characteristic
f; 4 = 40.15 MHz, reference level V; , = 86 dB/uV
AGC load current 156 0ad -30 |-20 |-15 |pA V; 4 = 96 dB/pVvY
AGC sink current 120 10ad 10 20 25 HA V; 4, =76 dB/pV
AGC load character. Al -11 |-8 |(-5 |pA/dB|V;,=85 - 87 dB/uv
1) Note 1

(see page 72)
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AC/DC-Characteristics (cont'd)

Parameter Symbol Limit Values Unit  Test Condition

min. |typ. |max.

Delayed Tuner AGC (DTAGC)
Vi;=2V,V;=5V

DTAGC ON current I on 3 6 mA Vo=V, +0.1V?

DTAGC OFF current Is orr 0.05 |0.5 mA V,=V;;-02V

DTAGC characteristic | Als/AV,, | 20 30 45 mA/N |V, =V,;; —10 mV...\V,; + 10 mV
DTAGC DC volt. range |V, 0 Vi, |V

Frequency Response
reference frequency 40.15 MHz

high level upper limit frnax 1 130 |[150 MHz |V;, =98 dB/uV,
—-3dBIMON 1,2
high level lower limit fin 20 25 MHz |V;,=98 dB/uV,
—-3dBIMON 1,2
low level upper limit frax L 130 |180 MHz |V, ,=52dB/pV,
—-3dBI MON 1,2
low level lower limit finL 25 30 MHz |V, ,=52dB/uV,
—-3dBIMON 1,2

Input Amplifier

f, , = 118 MHz

AGC low voltage \ 0.5 1 15 |V V; , =52 dB/uv
AGC high voltage AV 27 |32 |37 |V V; , =98 dB/uvV
Minimum input level V3 4 min 46 52 dB/pV | V,,=0.2V
Maximum input level Vs 4amax | 98 105 |109 |dB/uV |V,,=5V

2) Note 2
(see page 73)
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SDA 6310X

AC/DC-Characteristics (cont'd)
Parameter Symbol Limit Values Unit  Test Condition
min. |typ. |max.
Phase Detector (PD)
PD Gain PDG 700 |950 [1200 |[pA/ |?
rad
PD DC I’ange Vl4 25 V12 V18 - V
15
PD large signal
offset current I 1412 -30 |0 30 WA
PD DC-offset current l1410 -30 |0 30 HA V;,=0
current range 1412 5 30 90 WA Vi;=45V
PD offset adjust Al ,/ 30 40 50 WAN |V,3=25 535V
characteristic AV,
PD offset adjust 35 |5 6.5 kQ
input impedance
Leakage current 1412 -0.210 0.2 |pA Vs =V, Vs = Vp,
PD OFF
PD source resistor R, 300 |400 kQ
Input voltage PD OFF | Vioee | 2.0 \Y; 4
Input voltage PD ON Vs on 08 |V
PD OFF threshold Vs or 08 |14 |20 |V
Low input current leL -10 |[-06 |0 WA V=0
High input current len 0 0.05 |1 HA V= Vi
Monitor Output
Monitor DC voltage Vo=, |Vig— |Vis_ |Vis— |V
Vi = 4 3.5 3
Monitor AC voltage Vip-— [350 |500 |650 |mV,,
V.

3) Note 3

(see page 74)
4) Note 4

(see page 75)
Semiconductor Group 67



SIEMENS

SDA 6310X

AC/DC-Characteristics (cont'd)

Parameter Symbol Limit Values Unit  Test Condition
min. |typ. |max.
Data Separator
Separator offset -5 0 %
Output low level V; s 03 |06 |V
Output high level V; gn 24 |3.0 Vv
Rise time 0.8V - 2.0V |1; g 18 30 ns C, =10 pF
Falltime 2.0V - 0.8V |t; g 18 30 ns C, =10 pF
Oscillator ®
Oscillator input
threshold Vis, 16 97 102 |dB/uv |PDG=-3dB
PD-Gain linearity APDG |-1 |0 1 dB Vis 16 = 107 - 113 dB/pV
Oscillator input o
admittance ek
Real part Gis, 16 -5 |-3 |mS |f=80.3MHz
Imag. part Bis, 16 -3 mS |f=80.3 MHz
Real part Gis, 16 -5 |-1 |mS |f=236MHz
Imag. part Bis, 16 5 mS | f=236 MHz
Oscillation level Vosc 107 |110 [113 |dB/uV |f=80.3 MHz
Vosc 107 (110 |[113 |dB/pV |f =236 MHz

Counter Frequency Output
fcounter = fcarr/ 256 = fosc/ 512
Low level voltage Vi 04 |V l,;=3mA
High level leakage curr. | 1,4 0.1 HA V=5V
Rise time 10 - 90 % {11 rise 500 |800 |ns R =10kQ (5V), Cyaq = 10 pF
Fall time 90 - 10 % 1 fa 10 200 |ns R =10kQ (5V), Cyaq = 10 pF
5) Note 5

(see page 75)
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ﬁGNDD acc [ _T_ o
I100 nF
33 uH
_ﬁzGNDA Vsp B j_ = O
I100 nF
10 nF 33 4H
7
QPSK I 3 IN1 V. 18 -
Input A _T_ = :
o1 100 nF
510 I
101
|—41N2 orany | i o
10 nf Iw
; 6 10 nF
o——()——{orour 0SC |—L
P 5]
500) 01 } SMG
A
o %{o0 ofF osca | }—r FMT ext.
DC
10 nf
<—_T_7700UT1 pp out |4
10 pf
T 10 k0 fTkd
1 uf
8 13 T
TDOUTZ PDADJ i o
I10pF IwnF
<« livont Ver |12 +— >
100 nF Ny
10 11 1kQ)
<«—JIMON2  COUNTER T 1 )
UES04824 >
Test Circuit
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1 20
T GNDD AGC
ﬁf 100 nF
50 ()
QPSK
Input oo a Vo 2o o +12V
L L
40.15 I
MHz fﬂ
o i Vsa 181 o +12V
X6960 I
4 10k
IN2 DTADJ
5
<«—DTOUT 0SC1
6
PD OFF 0SC2
7
D OUT PD OUT
8
DOUT? PDADJ
o— 10N 1 Vogr |12 .
—— 100 nF
Test Points I
10 11 10 k0
o——IMON 2 COUNTER » 1 o +5V
B A / I
UES04825
Application Circuit 40.15 MHz
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1 20
GND D AGC
L __LI 100 nF
50 : o
QPSK
IDDUT /—\J_ GNDA VSD i C */‘2 \/
18 © :o° T
MHz |
e 3 18
o * IN 1 Ve * o +12V
o 1
N~ 51Q Es
Y6960
: IN?2 DTAD i s
\ N ADJ *
% 1nF
r-—--—-—=-=-=-=-== 1
5 16 : ;6‘8%% kS :
« DT 0UT 05C 1 ——|| +—H
I S]Z I
| 36 nH ——=— BB 804 |
6 15 : "W pF ZF :
PD OFF 0SC 2 1 : !:—|I
| j__ 6.8 pF 1k |
LT _Jd_____ I
10 pF
7 1 0’
D OUT 1 PD OUT ¢ |
[T]ﬂMsz Ewsm
6 D OUT 2 PDADJ s o L ke
% 1nF
9 12
¢ T MON 1 Vigr o
j_: 100 nF
Test Poinfs
10 ” 10 kR
o IMON2  COUNTER 5 - 0 +5V
VY I
UES04825

Application Circuit 118 MHz
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Note 1
AGC Characteristics

Input Amplifier

Input Amplifier

Vo
AGC Characteristic, Linearized
[+ 4
Vage H /
34%
2 4
/‘A%
4
AGLC L
0 | | | | | | o 3
[ [ [ [ [ [ dB/u\/
50 60 70 80 90 100
| |
Vine Vink UEDO4969

Load Characteristic

Load Characteristic

P |
LA
ACG Load Characteristic, Linearized

)

[20 Sink 20 T

10 7

34

76 78 80 82 84 86 88 90 92 94

™ dB/uV

20 Load !
Voo Adjusted to [, = 0 at 86 dB/uV
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Note 2

Delayed Tuner AGC Characteristic

s
mA A Delayed Tuner AGC Characteristic, Linearized
6 4
T on /
5 J
4 4
3 4
Vez15V
2 J
/‘ 4
e % % w % % = V= Vy
-300 -200 -100 100 200 300
| |
Vore Von UEDO4973
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Note 3
Definition of Phase Detector Gain ( PDG)

VB, 4= 50 m\/rms

Fy 1= 4015 MHZ + 1kHz = 40.15 MHZ + A F 14 ?
Vis, 16= 300 MV Turma
F15 1= 80.3 MHz R=1kR =_|_= TnF
Vé = O
_ 12
[;3=0
B V(3)
= Vi A
V2V, =] === 5= = = -
/
/
Ve b
0 2r D=2 wAfT
0 - Vo
\ | \ ! rad
\ | \ |
\ \
\ \
\ | \ |
\ \
Vel \ | I
/ | | | |
/ \ | \ |
/ | | | |
1 2 3 A
1 d Wy V) 1
PD - Gain POG = R
R dt 208F | Vi Vyp= 0
UEDO4972

Theorie:
V(®) =V, sin® sign (cos®) — V, cosd sign (sin®)

PD-GairPDG = JO.SVpp/R%(nOt exact because of non ideal waveform)

UG — 1 _ 0.816Vpp
Approximations:  PDG = 1.15A/0.5/pp/Rrad = —Rrad

_ 21 1 _ 256Vrms
PDG = 1.09 ,H—ZvrmS/R@ = “Rrad

Application hint: PD-Gain is lower with data modulation on, typ. — 8 dB.
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Note 4
PD OFF Input Characteristic

VOFF min
|

-
!
Tl T T T T 7:7?::;777* T T T AV
i b

1 ON max
d |
\ T
-1.0 | -05 0 | 05 mA Iy
Low Input High Input
Current Current UEDO49T4

Note 5
Application Circuit for use of Internal Oscillator
(not subject to production testing)

Center Freq. [80.3 MHz |236 MHz |Remarks

L 330 nH 36 nH Coil

C, 12 pF 8.2 pF Ceramic Capacitor
C, 12 pF 8.2 pF Ceramic Capacitor
R, 2 kQ 1kQ Resistor

UES04827
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