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Features
® Single-chip RF-to-baseband Satellite receiver frequency from 4MHz to 40MHz with 1MHz step
® CMOS Fully integrated RF front end ® Integrated LNA with RFAGC
® Low noise and wide dynamic range zero-IF receiver ® Integrated reference oscillator (27MHz is defult)
® |nput frequency range: 250 to 2300 MHz ® [’C businterface
@ Inputsignal level: -100 to 5 dBm ® Automatic gain control
® More than 85dB gain control range ® 0.11um RF CMOS technology
® Fully integrated PLL (dividers, charge pump, phase & ® 3Vto 3.6V operation
frequency detectors, loop filters, etc.) ®  power consumption of le:
® Integrated RXVCO ® Lower profile packages:
Integrated baseband LPF with selectable cut-off > RDA58

Pin assi

Applications

®  Set-top boxes

® Digital video recorders
BBQP

® Digital television BBON

BBIN

® Satelite PC-TV

BBIP

® SMATV trans-modulators (Sateliite
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General Description XA
D picRzichziziCET
=4 =
The RDA5815 is a fully integra ;' g 22222 §
o
RF front end for DVB-S,DV S,MMDS digital satellite =
Receptio ‘ . The receiving frequency range is from 250MHz to 2300MHz, and the
baseb wid selected from 4MHz to 40MHz with 1MHz step.
The r i able gain LNA, quadrature downconverter, variable IF gain amplifiers, variable
low-p [ oscillator, VCOs, synthesizer and output baseband amplifier to drive external ADC.
Based innovative technique, the rda5815 offers excellent phase noise and very low

implementat equired for advanced modulation systems such as 8PSK and DVB-S2. This tuner RF IC
does not require a balun and its fully integrated design saves valuable board space and simplifies RF layout.
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Functional Block Diagram
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Functional Description

The loop Ina is used to generate the loopout sig able gain LNA is used to provide wide
tuner dynamic range. A direct convergi 0 convert the RF signal to in-phase and
guadrature baseband signals. The si i onversion are all generated within the chip by a
fully integrated PLL and a quadratur cy of the VCO is set by internal PLL circuits, which are
8 ixed with the RF signal input and then filtered by
low-pass filters to remove the upper imag the mixer. A variable gain amplifier is then used to adjust
the baseband signal levels befo i annel selection filters to optimize noise performance and
elect filters are digitally programmable low pass filters with
1MHz step from 4MHz to 40M mplifier buffered the signal from the filters to increase the driving

This stage recel a signal from the LNB through external matching circuit, the input resistance is matched to
75Q coaxial cable. The gain can be programmed with the 2-wire (I°C) interface to insure wide dynamic range of
the receiver.

AGC Amplifier

The AGC Amplifier receives the 1Q signals from the quadrature mixer then amplifies them and sends to the base
band low pass filter. The gain is also programmed and controlled by the 2-wire (1°C) interface.

The information contained herein is the exclusive property of RDA and shall not be distributed, reproduced, or disclosed in whole
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Baseband LPF

The bansband low-pass filter is designed to have variable cut-off frequency. The bandwidth of the LPF is
selectable from 4MHz to 40MHz with 1MHz step. The DC-offset calibration can be carried out controlled by the
interface. A innovative technique ensure the filter’s bandwidth variety within 5%.

Reference Oscillator

The oscillator is on-chip integrated and both the crystal and crystal oscillator are supported. The 27MHz is
recommended. The centre oscillation frequency can be adjusted accurately with the XAFC pin (optional
function).

VCO

The receiver integrates two VCOs which ensure covering the full receiving frequency from
The two VCOs can be switched between each other with relevant register and the VCO’s bandiis

using 2-wire (I°C) interface. The first VCO oscillates from 2100MHz to ZQ&HZ, t gseillates from
2818MHz to 4350MHz. After divided by two or four, lo signal from 900MH 2

LO frequency Used VCO Divi

950MHz~1074MHz VCO2

1075MHz~1434MHz VCO1

1435MHz~2150MHz

PLL

The fractional-N frequency synthesi
phase&frequency detector, charge p

g use s default. The dividers, loop filters,
, .
Baseband Output Amplifier

this makes it more flexible to the next Baseband solution’s
ammed with interface to farther increase the receiver

Class-AB architecture is selected for t
input load. The gain of this st
dynamic.

XOUT Output

The XOUT pin can Sug € clock for baseband chip, which is controlled by the XOUT_EN pin and the

ol unit of all the analog blocks, it is provided for configuration and monitoring all internal
registers, the consists of two wires: serial clock line (SCL) and serial data line (SDA). The LNA’s gain,
AGC, baseband LPF’s bandwidth, VCO’s and crystal oscillator’s current, VCO’s oscillation frequency are all
controlled by the 2-wire interface.

The information contained herein is the exclusive property of RDA and shall not be distributed, reproduced, or disclosed in whole
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Direct AGC control

Through the AGC pin input, the receiver chain’s gain can be directly controlled by the baseband solutions. The
receiver gain changed inversely with the AGC control signal, this means that when AGC signal goes high, the
receiver gain will drop to relevant level and vice versa.
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Typical application circuit

Application circuit
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Note:

loopout The value of register 04H’s 5bit
0

1

0: power up
1: power down
Default: 1’b0

5bit of register 04H . )
The bypass buf functions at power-up of the chip by

rf_bypass_enable_b

default. If this function is not required, set this bit to logic

‘1’, which will save about 6mA current.
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Pin Description

o o 3 3 < O O 9
z z 3 36 z =z 8
CHHHHHEHHE

PDN [1] [24]BBQP
RFIP [ 2] [22] BBON
LOOP% GND EBBIN
V 21
cc b PAD BBIP
NC [5 [20] DVDD
ADD §| RDA5815 E
NC E 18
AGC il

including the crystal oscillator.

2 RFIP RF Positive Input
3 LOOP. LOOPOUT
4 Vce Supply voltage for 5815. Connected to 3.3 V.
5 N.C. Not connected.
6 bus address selection terminal. Allowing the use of more than one device

per 12C bus system by the voltage on this pin.

See Table 7 for programming details.
7 Not connected.
AGC control input from baseband solutions
X0 N | To control the XOUT pin to send out the buffed xtal signal or not
If GND,XOUT=0ff; If VDD,XOUT=0n

10 Not connected.
11 .C. Not connected
12 N.C. Not connected
13 N.C. Not connected
14 N.C. Not connected
15 N.C Not connected.
16 XOuT | Buffered Crystal oscillator output for BaseBand solution
17 XTAL 110 Connect to Crystal (27MHz is recommanded)

The information contained herein is the exclusive property of RDA and shall not be distributed, reproduced, or disclosed in whole
or in part without prior written permission of RDA.
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18 REFCLK I/0 Connect to Crystal ( if using external crystal oscillator, this pin connect to the
oscillator’s output )

19 NC Not connected

20 DVDD (0] Output of the supply voltage for Digital, Connected to cap

21 BBIP (0] Negative Baseband Q Channel Out

22 BBIN (0] Positive Baseband Q Channel Out

23 BBON (o] Positive Baseband | Channel Out

24 BBQP (o] Negative Baseband | Channel O

25 Vce I Supply voltage for 5815. Connected to 3.3

26 NC (0] Not connected

27 NC (@] Not connected

28 SDA 110 Serial data input/output, connect&to 3.3

29 SCLK I f

30 Vee I

31 N.C.

32 N.C.

>
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Electrical Specifications

Tablel Recommended Operating Conditions
Analog Supply Voltage AVDD 3 3.3 +3.6 \%
Ambient Temperature Ta -25 27 +85 °C

Table 2

CMOS Low Level Input Voltage

DC Electrical Specification

0

CMOS High Level Input Voltage ViH 0.7*vDD ’
CMOS Threshold Voltage V1u
Table 3 Power consumption specification

(VDD =3t0 3.6 V, Tpo =-25 to 85 °C, unless otherwise specified)

ICC Receiver on
ICC() tuner Disabled 6 mA
Table 4  System Characteristics

(VDD =3t03.6V,Tp=-25t085°

RF input frequency
Minimum RF input /s, QPSK3/4,noise free -97 -95 dBm
Maximum RF input MS/s, QPSK3/4, noise free 5 dBm
Minimum RF input 45MS/s, QPSK3/4, noise free -87 -84 dBm
Maxim inpu 45MS/s, QPSK3/4, noise free 5 dBm
Max Gain 3.7 5 dB
(Minimum AGC)
Minimum Gain 5 7 dBm
(Maximum AGC)
Input refere Minimum Gain 41 47 55 dBm
econd-order intercept (Maximum AGC)
Gain flatness over GF Input freq=900 to 2250MHz 3 4 dB
frequency
IQ amplitude balance IQAB 0.2 0.5 dB
IQ phase balance IQPB 0.3 0.5 Deg
Minimum voltage Gv(min) AGCIN set to maximum 4 dB

The information contained herein is the exclusive property of RDA and shall not be distributed, reproduced, or disclosed in whole
or in part without prior written permission of RDA.
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conversion gain (3.3V)
Maximum voltage Gv(max) AGCIN set to minimum 82 dB
conversion gain (0.1v)
Voltage conversion gain | Gv(step) 0.2 dB
step
Matched input resistance Rin After matching 75 Q
Power up setting time PUST 1 ms
Input reflection S11 After matching -8 -7 dB
coefficient

Table 5 Frequency Synthesizer Characteristics ’

(VDD =310 3.6 V, Tpo =-25to 85 °C, unless otherwise specified) D ‘

SYMBOL DESCRIPTION CONDITIONS MIN UNIT
tsw RX Switch on time us
frrlo synthesizer frequency 2250 MHz
PN1 Phase noise Af=1kHz - -75 | dBc/Hz
PN2 Af=10 -100 -95 -90 | dBc/Hz
PN3 Af=100kHz 0 | -105 | -100 | dBc/Hz
PN4 f=1 -138 | -133 -130 | dBc/Hz

Table 6 Baseband LPF and OLMAmpIi r Char ristics
Parameter SYMBOL | CONDITIONS MIN TYP MAX UNIT

3 dB baseband filter BBF 4 40 MHz
bandwidth

Cutoff frequency accuracy +/-5 %
at -3dB
LPF 2fc attenuation 25 dB
Flatness 0.5 1 dBpp
2 ps
Clipping level 0.9*vDD Vpp

0.3*vDD | 0.5*vDD | 0.6*vDD |V
voltage

Differential Output offset 30 mV
voltage

IQ output impedance 25 45 55 Q
Output Amplifier minimum 1K Q
load impedance

Output Anplifier maximum 10 pF

Load capacitance

The information contained herein is the exclusive property of RDA and shall not be distributed, reproduced, or disclosed in whole
or in part without prior written permission of RDA.
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Table7 XTAL & XOUT Characteristics

(VDD =310 3.6V, Tpo =-2510 85 °C, unless otherwise specified)

XTAL differential output voltage 680 mVpp

XTAL common mode voltage 0.55 \%

XOUT differential output voltage

XOUT common mode voltage 0.83

R

The information contained herein is the exclusive property of RDA and shall not be distributed, reproduced, or disclosed in whole
or in part without prior written permission of RDA.
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Control Interface

Table 8 1°C Address selection

0 0 0V ~0.1VDD

0 1 Open

1 0 0.4 vDD ~ 0.6 VDD

1 1 0.9 vDD ~ VDD
Table 9  I°C bus characteristics ’

(VDD =31t03.6 V, To =-25to 85 °C, unless otherwise specified)

SCL Clock Frequency
Bus Free Time between START
and STOP Condition MSs
Hold Time (repeated) START
Condition. (After this period, the
first clock pulse is generated.) [V
LOW Period of SCL Clock Ms
HIGH Period of SCL Clock Ms
Data Setup Time ns
Data Hold Time 0.9 us
SCL and SDA Rise and Fall Tirg 300 ns
Setup Time for a Repeated
START Condition 0.6 us
Setup Time for STQ 0.6 us
Capaciti

Cs 400 pF

-~ -
SDA /
™ Low™ t, P e
SCL \
_5 bupisTa tsusta S‘:_ tsusto E:_ g

IC Timing Diagram

The information contained herein is the exclusive property of RDA and shall not be distributed, reproduced, or disclosed in whole
or in part without prior written permission of RDA.
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Package Outline

A <= D -— B DIMENSIONS
DM .. INCHES  MILLIMETERS
MIN NOM MAX MIN NOM MAX
f A 031 - .039 080 - 1.00
LS A1 000 - .002 000 - 005
A2 - (008) - - (020) -
PIN 1 b .007 .010 .012 0.18 0.25 0.30
INDICATOR E D 193 .197 201 4.90 5.00 5.10
(LASER MARK) D1 .130 .136 .140 3.30 3.45 3.55
E 193 .197 201 4.90 5.00 5.10
E1 130 .136 .140 3.30 3.45 3.55
' e 1020 BSC 0.50 BSC
L .012 .016 .020 0.30 0.40 0.50
N 32 32
1 A2 aaa .003 0.08
bbb 1004 0.10
A ! SEATING
aaa C | | I Y PLANE
A1 o)
= LxN
! |
A | E/2
E1 !
g
N
- —= bxN
- - e bbb C A B
— D2 =
NOTES:

1. CONTROLLING DIMENSIONS ARE IN MILLIMETERS (ANGLES IN DEGREES).
2. COPLANARITY APPLIES TO THE EXPOSED PAD AS WELL AS THE TERMINALS.

QU S}Hn 5x5 Quad Flat No-Lead (QFN)

The information contained herein is the exclusive property of RDA and shall not be distributed, reproduced, or disclosed in whole
or in part without prior written permission of RDA.
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Solder Mounting Condition

tp >

—
©

Critical Zone
T toTp

—
-

Temperature —>
i -] :
(2]

25

1t 25°C to Peak >

IPC-020c-5-1

Profile Feature Pb-Free Assembly
Average Ramp-Up Rate 3 °C/second max.
(TSmax to Tp)
Preheat
-Temperature 100 °C 150 °C
-Tem ; 100 °C 200 °C
60-120 seconds 60-180 seconds
183 °C 217°C
60-150seconds 60-150 seconds
Peak /Classification See Table-Il See Table-lll
Temperature(T,)
Time within 5 °C of actual 10-30 seconds 20-40 seconds
Peak Temperature (t,)
Ramp-Down Rate 6 °C/second max. 6 °C/seconds max.

The information contained herein is the exclusive property of RDA and shall not be distributed, reproduced, or disclosed in whole
or in part without prior written permission of RDA.
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Time 25 °C to Peak 6 minutes max. 8 minutes max.
Temperature

Table — Il SnPb Eutectic Process — Package Peak Reflow Temperatures

Package Thickness Volume mm? Volume mm?
<350 2350

<2.5mm 240 +0/-5°C 225 + 0/-

22.5mm 225+0/-5°C 225 + 0/

Table - Ill Pb-free Process — Package Classification Reflowdempera

Package Volume mm? Volume mm?
Thickness <350
<1.6mm 260+0°C* +0°C*
1.6mm — 2.5mm 260 +0°C* 245+0°C~*
22.5mm 250 +0°C~* 245+0°C*
*Tolerance : The device manufacturer/supplies ess compatibility up to and
including the stated classification t eflow temperature + 0 °C. For
Note 1: All temperature refer topsi red on the package body surface.
Note 2: The profiling tolerance is + ased on machine variation capability)whatever
is required to control i ss bt at no time will it exceed - 5 ° C. The producer assures
process compatibilj profile temperatures defined in Table —lllI.
Note 3: Package volume exc terminals(balls, bumps, lands, leads) and/or non integral heat
Note 4: T perature reached during reflow depends on package the thickness

The information contained herein is the exclusive property of RDA and shall not be distributed, reproduced, or disclosed in whole
or in part without prior written permission of RDA.
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RoHS Compliant

The product does not contain lead, mercury, cadmium, hexavalent chromium, polybrominated biphenyls
(PBB) or polybrominated diphenyl ethers (PBDE), and are therefore considered RoHS compliant.

ESD Sensitivity

Integrated circuits are ESD sensitive and can be damaged by static electricity. Prope D techniques
should be used when handling these devices.

\ g

>
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Disclaimer

The information provided here is believed to be reliable; RDA Microelectronics assumes no reliability for
inaccuracies and omissions. RDA Microelectronics assumes no reliability for the use of this information and
all such information should entirely be at the user’s own risk. Specifications described and contained here
are subjected to change without notice on the purpose of improving the design and performance. All of this
information described herein should not be implied or granted for any third party. R Microelectronics
does not authorize or warrant any RDA products for use in the life support devices or s
Copyright@2005 RDA Microelectronics Inc. All rights reserved

rRJA .

miicroelectronics

For technical questions and additional information about RDA Mict@electranics |
Website: www.rdamicro.com
Mailbox: info@rdamicro.com

RDA Microelectronics (Shanghai), Inc. RDA Microelectronics (Beijing), Inc.
Tel: +86-21-50271108 Tel: +86-10-63635360
Fax: +86-21-50271099 ’ Fax: +86-10-82612663

>
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