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RC6508

QAM IF Downconverter

Features

* Integrated IF Down Converter

* |F bandwidth from 30 MHz to 80 MHz

» Operating range between 8.5V to 13.2V

» 63dB peak conversion gain from IF to baseband

e 40dB minimum AGC range

» Simpleinterface to SAW filter and A/D converter

» Gain control minimizes noise figure and distortion
 Tuner control feature interfaces with variety of tuners
Industry standard 24 Lead SSOP package

Applications

 Digital Set-top Receivers
» Cable Modems

Block Diagram

Description

The RC6508 simplifies the front-end design of cable modem
and set-top receivers. It is a cost-effective solution, since it
integrates | F amplifier, AGC, mixer, amplifier, tuner AGC,
VCO, XTAL OSC, and bandgap reference on asingle chip.
The RC6508 downconverts the IF signal to baseband signal
for cable modem and set top receivers. The baseband signal
can be digitized and decoded with an external A/D converter
and a custom DSP demodulator. The input can directly inter-
faceto a SAW filter and maintain alow noisefigure. Thegain
can be controlled over a 40dB range through an external
analog input signal. The gain reduction is done in two stages
with minimum noise figure and signal distortion. The IF out-
put is then down converted and filtered using a double bal-
anced mixer. The output can be further filtered with an
externd filter prior to A/D conversion. The RC6508 has an
added feature that it provides an optimum tuner AGC control
voltage which is used to control the front end tuner gain.
The IF and Mixer section works at 9V and the oscillator
works on 5V supply. The RC6508 is available in a 24 Lead
SSOP package.
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RC6508

PRODUCT SPECIFICATION

Functional Description

The RC6508 shown in the block diagram performsall the IF
and baseband signal conversion with the minimal external
components. It consists of three general sections:

e |F Gain Section
* |F Down Conversion and Freguency Synthesis
» Reference Voltage

IF Gain Section

Thisisthefirst stage of the IF-to-Baseband conversion. The
IFinput signal isfed into avariable gain control amplifier
that is capacitively coupled to the subsequent stages. The
gain control amplifier has stabilized gain over temperature
and supply variations. The amplifier gain is directly propor-
tional to the IF_AGC voltage. The gain in various stages is
not reduced at the same time in order to minimize the noise
figure degradation. The transition point is set by the voltage
on T_Strt pin. T_strt setsthe T_AGC trigger to control the
front end tuner gain.

Pin Assignments

IF Down Conversion and Frequency Synthesis

Thisisthe second stage of the | F-to-Baseband conversion. It
consists of adouble balanced linear mixer. The output of the
front end gain stage is capacitively coupled to the input (RF
port) of the mixer. The LO signal for the mixer can be
directly driven or synthesized with the Voltage Controlled
Oscillator (VCO). This section has also a crystal oscillator
that can be used to generate a master clock for the frequency
synthesis. The mixer trandates the signal to asecond IF fre-
guency equal to the symbol rate and passes through an
amplifier. Thefinal output is abaseband signal, BB_Out.
This signal can be further filtered externally before connect-
ing it to an external ADC and QAM demodulator.

Reference Voltage

The RC6508 has a built-in 2.0V reference with capability of
driving 10mA load and can be used to set up A/D reference.
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PRODUCT SPECIFICATION RC6508

Pin Descriptions

Pin Name Pin Number Pin Function Description

BB_GND 9 Ground Connection.

BB_Out 11 Baseband Voltage output.

GND_XTL 2 Crystal Oscillator Ground.

HFGND 20 Analog Ground Connection.

IF_AGC 23 Input Voltage for IF Front End Gain Control.
IF_IN+,IF_IN— 18,19 IF inputs.

NC 10,13,16 No Connection.

RFGND 5 Ground Connection for High Frequency Mixed Signal Sections.
SGND 17 Analog Ground Connection.

T_AGC 22 Output Voltage for Tuner Gain Control.

T_Strt 24 Threshold Voltage Input for Starting Tuner Gain Control.
VCC_BB 12 Baseband Supply Voltage, typically 9V.

VCC2 15 Analog Supply Voltage (9V).

VCC_HF 21 Analog Supply Voltage (9V).

VCC_RF 6 Supply Voltage (5V) for High Frequency Mixed Signal Sections.
VCC_XTL 1 Supply Voltage for Crystal Oscillator.

VCO_Fs 8 VCO External Frequency Select Circuit Connection.
VCO_In 7 VCO Input, can be used for directly feeding external LO.
VRT 14 Output reference voltage for top of A/D input range.
XTL_Out 4 Crystal Oscillator Output.

XTL_Tnk 3 Crystal Oscillator Frequency Select Circuit Connection.

Absolute Maximum Ratings

Parameter Min. Typ. Max. Units
IF_IN+, IF_IN—, Input Voltages GND -0.3 VCC + 0.3 \%
IF_AGC, T_Strt

VCC_RF, VCC_BB, Analog Supply Voltages 13.5 \%
VCC_HF, VCC2,

VCC_XTL

Tstg Storage Temperature -40 125 °C

Operating Conditions

Parameter Min. Typ. Max. Units
VCC Analog Supply Voltage 8.5 9 13.2 \%
VCC_RF Supply Voltage for IF and 4.75 5 5.25 \%
Mixer
VCC_XTL Supply Voltage for
XTLOSC and VCO
T Temperature 0 70 °C
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DC Electrical Characteristics
VCC_RF, VCC_XTL =5V;VCC_HF, VCC_BB, VCC2 =9V, Ta = 0 to 70°C, unless otherwise specified.

Parameter Conditions Min. Typ. Max. Units
PWIF Power Consumption in IF 0.4 0.5 W
ICCHF Front End Supply Current 9V Supply 20 25 mA
12V Supply 27 35

ICCBB Back and Baseband Current 9V Supply 21 25 mA
ICCRF RF Supply Current 5V Supply 6 10 mA
VRT Reference Output Voltage 1.95 2.05 2.15 \%
AVBBo Baseband DC Output Swing 3.5 Vpp
Tagc_hi Tuner AGC for Maximum Gain IF_AGC =5V 7.5 \%
Tagc_lo Tuner AGC for Minimum Gain IF_AGC =2V 2 \%

AC Electrical CharacteristicS vcc_XTL, VCC_RF =5V;VCC_HF, VCC_BB = 9V; IF_AGC = 2V;
Tsrt = 5V; TAa = 0 to 70°C, unless otherwise specified.

Parameter Conditions Min. | Typ. | Max. | Units
ZIFin AC Input Impedance @43.75MHz 2 KQ
CIFin AC Equivalent Input Cap IF_IN=+ 6 pF
Vis Input Sensitivity at Maximum Gain | Vagc=2.5V 250 uVv
IMD3 Two Tone Intermodulation f1/f2 = 43.75/42.75 MHz, 45 dB
IF_IN =-16dBm,
VCO_IN = 0.1Vpp,
LO = 38.75MHz!
G IF to Baseband Gain IF_AGC =2V 35 40 dB
NF Noise Figure (Maximum Gain) 9 dB
Ragc AGC Gain Range IF_AGC = 0V-4V 40 43 dB
Sagc AGC Sensitivity Average Slope T_Strt =5V, 10 dB/V
F_AGC = 0.8V-4V
BW_IF IF Bandwidth 0.1dB for 10MHz bands 30 |43.75| 75 MHz
0.1dB for 5MHz bands 30 80
fLO Down Conversion Frequency VCO-IN=0.1Vpp 100 MHz
onLO VCO Phase Noise @ +10KHz offset -80 | dBC/Hz
dnXTL XTAL OSC Phase Noise @ +3KHz offset -80 | dBC/Hz
Note:

1. With the application of antialiasing filter as load.
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Typical Performance Characteristics
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Figure 1. Typical IF_AGC Control Characteristics Figure 2. IF Input Bandwidth
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Figure 3. SFDR vs. RC6508/TMC1175AM7C40 Figure 4. SIN vs. IF Input Power
(Fairchild Semiconductor Demo Board RC6508/TMC1175AM7C40 (A/D IN = 2Vpp)
with 64 QAM demodulator) (Fairchild Semiconductor Demo Board

with 64 QAM demodulator)
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RC6508

Applications

The RC6508 is designed to down convert QAM IF signals. It interfaces easily with Fairchild Semiconducto’'s TMC1175A A/D

converter and aDSP.

-powad VO 79 YlIm pJeog owaq J019NPUOIIWSS PlIydire) SI9AIRIDY WaPO 3]geD Ul 80590y Jo uonealjddy ‘g ainbig
dsqa woiy
anoa
anoa
it Moy W ELIG8
€0 T 2o T HB
Boreuy A+ 6.1 >m+
anoa -
N anoa t——@ O\ OOA
anoa OA 0OA
dl
it sy W itor ansa ansa
655 090 190 199
Ry
S T2T™] e sl T
[enbia As+ €91 5020 ) 5020 9020 .
R._V RW aN oot | T Sd AG+
ano’ 4l ano I €91 NG+ anea
RW WW ‘Sd A6+
+ 30 ZaNoa [ ~
> TaNoa e [ ano i
- oa -un 77| anos OTIUX [—a mv
¢ [z o . _ _
1w zanov oz | ONOdH UL X e anoHIl ano
v ki 11X aND _
—{ea TANOY c ano i 284
S 0z | aNoy
-~ ¢€a NIA - . ElN N4 4110
dsaoL g 6T 5| AN988  q1xo0n W 4110 15 80 T 6.0 080
_ T £020 i
D Y e L B & T I T T
I — sa 1y 7T up9g ocoTA ano 4 Poreuv AG+ [75) NG+
«— 1aa +UA L—0 81 1a AN
6 or s4700A {
o S w/ﬁmmww % AN Sy /ﬁm.m,w 000T L\wmw 052 0
—¢] Tadan TVAQA [ UrooA »qw ; - T ; T ) T - e
. i . 184 64 ] 84 !
10 >5~{ ANOD 2000A |z aNo 4l 9805904 AR % 80 it Dozo " nduy 10nu0D
980 Aouanbai4 OOA
SLTTOWL ano il
000T a0 | v [ 36°E ano i
Nmm ano 4l 20O [z M9'G _pip 102 L0120 W v6u . ot !
(vomvO) OV ddAZ D0 AT AHTOON [ ST 1?::% oLk 88 T e e
i
Yo wrd T T Mo
mNm b%bv mww 3I8'9 90T1 % Bojeuy N6+
A T T 1d1S™L
_ S8TO ve DA AS+  TTTH _ ano 4l
ano 4l - ano4l ~
6T ut
| LA il S0 5 ano i
_ . T PDMV a9 OO{\._. 7z Tm indino € ut 9 VO
ano I o S| 86008 ooVl punoiB-induf | 180 ZHNG=ME
A9'e f— indino ndu |- ZHINSL'Ep=04
£y ut T o LndNrHl
£vo V969X Pre piexoed najmeH
° '———) B J9)I4 MVS ZHNSL '€V JoldUv-5870-VSW
o a9 ano i 0020 ¥06ENZ ano 4 Sjuauoduiod BIYSNSIB SUBWRIS o=y 3NOND 1IN
[ 20 i _ . A WS -9V
€10 1314 Buiselenuy vuv aNno 41 ano di ano 4l
i | sy 11 ; 06€
ur | it
P ot Eus o /Dﬁ W it W iy 290 T~ €50 St
lﬁ QW q,\ ‘ rigT 121 2020 mu%mv 560 860 T I
Jaydweisod orel Boreuy A6+

29V L
d1 @

0O20A

Boreuy A6+

00Td 264 dsq woy

nduj jonuo) ures abejop

dSq wol4

09V
dlL

Ell
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RC6508
VCO Internal Schematic
Lo
' ’ +5V
33uH
1nF
L ? W VCC_RF (6) OluFl 1”':14'7”':1 0.1uF 28 lcl;F
VCO_Fg(8) i

10DF;£/ 5pF_—C,
¢

VCO-In (7)

220pF _~ C4

TheV CO can be designed as a Col pitts oscillator. The above
circuit application showsV CO with adjustable typical value
of 38.75 MHz. The frequency is controlled by the external

resonance circuit. The oscillating transistor is Q1 in common

Crystal Oscillator Internal Schematic

klRFGND(S) ”””””
\Y

base configuration. To inject signal in the mixer in place of
LO, theVCO_Fs must be open. The signal on the pin
VCO_In should be under 100mVp-p and AC

coupled.

VeeXTL (1)

Ly
l l l 33uH 25V
1nF 1uF 0.1uF 1nF 1uF
A péce 33

Ly < 8uH

6.8K

XTL-Tnk(3

2K
VCC-XTL
(1)
100pF

GND-XTL (2)

The crystal oscillator isan ECL inverter. It is necessary to
bias the XTL-Tnk with achoketo 5V VCC_XTL power sup-
ply. The output isabout 0.7V DC lower than VCC_XTL with

200Q

an approximate swing of 0.5V pp at the output. If the oscilla-
tor is not used, it isgood to ground XTL_Tnk pin.
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Notes:
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Notes:
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Notes:
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RC6508

Mechanical Dimensions

24 Lead SSOP Package (5.3mm Body Width)

Inches Millimeters
Symbol Notes
Min. Max. Min. Max.
A — .0.78 — 2.00
Al .002 — 0.05 —
A2 .065 .073 1.65 1.85
b .010 .015 0.22 0.38
c .0035 .010 0.09 0.25
D 311 .335 7.90 8.50
E .291 .323 7.40 8.20
El .197 .220 5.00 5.60
e .026 BSC 0.65 BSC
L .022 .037 0.55 0.95
N 24 24
o 0° 8° 0° 8°
cce — .004 — 0.10
D
24 | 13
LA
|
|
|
R —— e — s — = - E1 E
INDEX !
AREA ;
O !
il
R
1 ' 12
F1 \
A A2

pacihimiiinlinie
el b= ol

-C-
SEATING PLANE
LEAD COPLANARITY

[ d foce[c]

Notes:

. Dimensioning and tolerancing per ANSI Y14.5M — 1982,

"D" and "E" do not include mold flash. Mold flash or protrusions
shall not exceed .006 inch (0.15mm).

"L" is the length of terminal for soldering to a substrate.
Terminal numbers are shown for reference only.

"C" dimension does not include solder finish thickness.
Symbol "N" is the maximum number of terminals.
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Ordering Information

Product Number Temperature Range Screening Package Package Marking

RC6508G 0°C-70°C Commercial 24 Lead SSOP RC6508G

LIFE SUPPORT POLICY

FAIRCHILD’S PRODUCTS ARE NOT AUTHORIZED FOR USE AS CRITICAL COMPONENTS IN LIFE SUPPORT DEVICES
OR SYSTEMS WITHOUT THE EXPRESS WRITTEN APPROVAL OF THE PRESIDENT OF FAIRCHILD SEMICONDUCTOR

CORPORATION. As used herein:

1. Life support devices or systems are devices or systems
which, (a) are intended for surgical implant into the body,
or (b) support or sustain life, and (c) whose failure to
perform when properly used in accordance with
instructions for use provided in the labeling, can be
reasonably expected to result in a significant injury of the
user.

www.fairchildsemi.com

2. A critical component in any component of a life support
device or system whose failure to perform can be
reasonably expected to cause the failure of the life support
device or system, or to affect its safety or effectiveness.
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© 1998 Fairchild Semiconductor Corporation



