S510065 hS,HE"ZH

CATV OUT-OF-BAND TUNER MICRODEVICES

FEATURES
* 3.3VSINGLESUPPLY OPERATION

FUNCTIONAL DIAGRAM
+ LOW POWER CONSUMPTION (400 mW)
* Low DISTORTION: -55dBc@ 1VPP L T |
e 82 dB TOTAL CONVERSION GAIN VoD N
° 55 dB TOTAL GAIN CONTROL RANGE 28,18| 27,17| 26,19| 25, X| 24,15| 23,14 22,13
* LOW LO-RF LEAKAGE
DESCRIPTION X 2116

+— VIDEO D

AMP

The S510065-55Z is a downconverter designed to be used i e —
as an Out-of-Band Tuner for use in CATV set-top box and W o012 M?#Eiﬂe

Digital Cable Ready TV applications. The S510065-55Z
consists of an input AGC amplifier, mixer, and a video/AGC
amplifier. This device offers optimum performance with low
power consumption and low distortion. There are two Pack-
age Options QFN 28 and TSSOP 20. The product is RoHS
Compliant

LO E—
BUFFER
APPLICATIONS 8,3 9,4 10‘111‘5 12‘113)114‘1
» Cable Set-Top Boxes - Digital Cable Ready TV Sets. RF
ELECTRICAL CHARACTERISTICS (TA=25°C, VbD = 3.3 V, unless otherwise specified)
SYMBOLS| PARAMETERS AND CONDITIONS UNITS | MIN | TYP MAX
RF Performance
RFIN RF Input Frequency Range, High Side L.O. MHz 50 150
LOIN LO Input Frequency Range, High Side L.O. MHz 80 220
CGMAX Maximum Conversion Gain* dB 82
VaGc AGC Voltage \% 0 3
AGC AGC Dynamic Range Vacc =0to 3V dB 50 55
IM3 Third Order Intermodulation, 1 VVpp Differential Output, 1K ohm load dBc 50 55
IFout IF Output Level, Differential Output, 1K ohm load \VpP 1 2
NF Noise Figure, Vacc =3V dB 13 15
GINPUT RF Amp/Mixer Conversion Gain, VAGc = 3 V dB 41
GVIDEO Video Amplifer Gain, Vacc = 3 V dB 55
LO-RF LO leakage at the RF port dBm -95 -85
LEAKAGE
DC Performance
VVbD Supply Voltage \% 3.2 3.3 3.4
Ibb Supply Current mA 117 135
* Includes saw filter loss.
ABSOLUTE MAXIMUM RATINGS
(Tc = 25°C unless otherwise noted) Note:
SYMBOLS PARAMETERS UNITS | RATINGS 1. Operation in excess of any one of these parameters may result
Vob (GND) | Supply Voltage (GND) v -0.3t0+3.6 in permanent damage.
Top Operating Temperature °C -40 to +85
TsTG Storage Temperature °C -65 to +150
Junction Temperature °C +150
Thermal Resistance (@ ja)| °C/W 34

Performance tests and ratings for Sirenza Microdevices’ products were performed internally by Sirenza and measured using specific computer systems and/or components and reflect the approxlmate performance of the products as measured by those tests. Any difference in circuit
implementation, test software, or test equipment may affect actual performance. The information provided herein s believed to be reliable at press time and Sirenza for the use of this information. All such use shall be entirely at the user's own risk.
Prices and specifications for Sirenza Microdevices' products are subject to change without notice. Buyers should consult Sirenza Microdevices' standard terms and conditions of sale for Sirenaas Imited warranty with regard to its products. No patent rights or licenses to any of the circuits

described herein are implied or granted to any third party. Sirenza Microdevices does not authorize or warrant any product for use in life-support devices and/or systems.
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PIN ASSIGNMENTS

o 2
8 8 o o v = ¢
2 2 5 & & 1z 2
mmmmmm @ MIXINL[ 1T | 20 | MIXIN 2
VDD RF [ 2 | 19 ] MIX GND
o E E] o RFIN1 [ 3 | 18 ] MIXOUT 2
MIX IN 2 [Z E] IF OUT 2 :
RF IN 2 4 - 17 MIX OUT 1
MIX IN 1 E 8510065—552 E IFOUT 1 8510065 202
vAace [ 5] (TSSOP-20) 16 ] oND
GND [Z ( QFN 28 ) E] VDD VID
GNDRF[_6 | 15 JIFIN1
GND E E] VDD LO
Loin1 [ 7 | 14 JIFIN2
VDD RF E E] LOIN2
o RF[Z E] o LoiIN2 [8 | 13 | GND VID
vDDLO [ 9| 12 ] IFouT1
@@@@@@@ vDD VID [ 10| 11 ] IFouT2
PIN FUNCTIONS
TSSOP  QFN-28
PIN NO. PIN NO. [PIN NAME |DESCRIPTION
16 [1,4,5,10,
19 (12,13, 14, GND | Ground pins. Connect to the ground plane with shortest possible length to minimize inductance.
21,25,26
20 2 MIX IN2 No connection.
1 3 MIX IN1 | No connection.
2 6 VDD RF | RF AMP Supply, +3.3 V.
6 7 GND RF | RF AMP Ground. See GND.
3 8 RF IN1 | RF AMP Positive Input. Input impedance, 1K ohms single ended. SEE APPLICATION PAGE 5.
4 9 RF IN2 | RF AMP Negative Input. SEE APPLICATION PAGE 5.
5 11 AGC | Automatic Gain Control, Min Gain @ AGC = 0 V, Max Gain @ AGC = 3.0 V.
7 15 LO IN1 LO Buffer Positive Input.
8 16 LO IN2 LO Buffer Negative Input.
9 17 VDD LO | LO Buffer Supply, +3.3 V.
10 18 VDD VID | VIDEO AMP Input Stage Supply, +3.3 V.
12 19 IF OUT1 | VIDEO AMP Negative Output. This pin and IFOUT2 form a 1K ohm ouput impedance. Open Drain
See Application Page 5
11 20 IF OUT2 | VIDEO AMP Positive Output. See IFOUT1.
13 22 GND VID | VIDEO AMP Ground. See GND.
15 23 IFIN1 | VIDEO AMP Negative Input.
14 24 IF IN2 | VIDEO AMP Positive Input.
17 27 MIX OUT1 | MIXER Positive Output. Open Drain .See Application Page 5
18 28 MIX OUT2 | MIXER Negative Output. Open Drain. See Application Page 5 .
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TYPICAL PERFORMANCE CURVES
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TYPICAL PERFORMANCE CURVES (conT
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INPUT VOLTAGE vs. CURRENT
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TYPICAL APPLICATION CIRCUIT

EPCOS X6959M
SAW FILTER

PIN Numbers
QFN-28 , TSSOP-20

23,14 22,13
N o
z S
TR [a)
- p=4
o}
00HM 1.X | s\ VIDEO GND 21,16
AMP
2,20 | — MIXER 20,11 200 OHM SPECTRUM
NG MIX IN 2 / IFOUT2 ANALYZER
é 50 OHM
3,1 19,12
NC* MIX IN 1 IF OUT 1
1
1 DD
qi GND - - : vDD vipeo| 1810
I
0.1uF
. - : e 0.01uF u
, GND Y (SN § ) A -d VDD LO ' |
<|— 1
0.01uF
6.2 | \oD RE RF ownz |8 LOCAL
VDD AMP i | OSCILLATOR
1000pF
0.01uF 76 | GND RF owz |17
LO L 1000pF
BUFFER P
— o~ 8}
= = 2 g g2 ¢ ¢
i i o > o o o
8,3| 9,4| 10,X| 11,5 12,X| 13,X| 14,X
RF 1000pF
SOURCE 11
—= 1000pF 10K OHM
T 0.01uF
L1

RF Amplifier

This amplifier provides a maximum gain of 29 dB. The gain is
programmed by applying a DC voltage (from 0 to 3 V) to the
AGC pin, providing 27 dB of range.

Downconversion Mixer

This double balanced mixer has 12 dB of conversion gain. The
outputs of the mixer are both open drain and require pull-up
inductors to VDD.

Note:

1. The RF amplifier and video amplifier are controlled by a single AGC
so the overall dynamic range is the sum of the RF amplifier range
and the video amplifier range.

303 S. Technology Court, Broomfield, CO 80021

303-327-3030

Video Amplifier

This amplifier provides a maximum gain of 55 dB. The gain is
programmed by applying a DC voltage (from 0 to 3 V) to the
AGC pin, providing 28 dB of range. The outputs of the video
amp are both open drain and require pull-up inductors to VDD.
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PACKAGE INFORMATION QFN-28 (units in mm)
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SIDE VIEW

1. Dimensions and tolerances conform to ASME Y14.5-1994.
2. All dimensions are in millimeters. All angles are in degrees.
3. The exposed thermal pad is also an electrical ground .

LAND PATTERN FOR TERMINALS AND THERMAL/GROUND PAD
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PACKAGE INFORMATION TSSOP-20 (conT)

PHYSICAL DIMENSION (MILLIMETERS> UNLESS OTHERWISE NOTED TSSOP-20
6.50+0.1
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32 ‘ see detail A é —10.25

v
| [HTUEEE e L,

pin # 1 ident DETAIL A
(] 0.10]
| ALL LEAD TIPS 09y SEATING PLANE
110 MAX ]
TYP 7MD:[LD:DMii

0.10£0.05 TYPT
0.65TYP

0.19-0.30TYP
DIMENSIONS ARE IN MILLIMETERS

LAND PATTERN FOR TSSOP-20 (conT)

PHYSICAL DIMENSION (MILLIMETERS> UNLESS OTHERWISE NOTED TSSOP-20
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