RFSA3043

Q O (\\ o 750 Voltage Controlled Attenuator (5—-3000 MHz)

Product Overview

The RFSA3043 is a fully monolithic analog voltage-
controlled attenuator (VCA) featuring exceptional
linearity over a typical temperature compensated 30 dB
gain control range. It incorporates a revolutionary new
circuit architecture to solve a long—standing industry
problem: high IP3, high attenuation range, low DC
current, broad bandwidth and temperature
compensated linear in dB control voltage characteristic.
This voltage—controlled attenuator is controlled by a
single positive control voltage with on—chip DC
conditioning circuitry. The slope of the control voltage
versus gain is selectable. The RFSA3043 draws a very
low 2mA current and is packaged in a small 3mm x
3mm QFN. This attenuator is matched to 75 Q over its
rated control range and frequency with no external
matching components required.
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QFN, 16—pin, 3.0mm x 3.0 mm

Key Features

e Broadband 5—3000 MHz frequency range

¢ 30dB attenuation range

e +50dBm Input IP3 (typical)

e +80dBm Input IP2 (typical)

e Low Distortion: -80 dBc CSO and -75dBc CTB for
132 channel 38 dBmV input

¢ High 1 dB compression point (>+30dBm)

e Low supply current: 2 mA (typical)

e 3V to 5V power supply

e Linear in dB control characteristic

Applications

e Cable Modems
e CATV
e High Linearity Power Control

Ordering Information

Part Number Description
RFSA3043SQ Sample Bag with 25 Pieces
RFSA3043TR7 7" Reel with 2500 Pieces

RFSA3043PCK-410| EVB with 5 Piece Sample Bag
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Absolute Maximum Ratings

RFSA3043

750 Voltage Controlled Attenuator (5—-3000 MHz)

Recommended Operating Conditions

Parameter

Control Voltage (Vc)

Supply Voltage (Vob)

Mode Pin Voltage (MODE)
Storage Temperature Range

Exceeding any one or a combination of the Absolute Maximum Rating
conditions may cause permanent damage to the device. Extended

Rating Parameter
-0.5t0+6.0V Operating Temperature
-0.5t0 +6.0V Junction Temperature
-0.5t0 +6.0V RF Power Supply Voltage

Min
-40

3

Typ Max Units
+105
+125
5.5

°C
°C
\%

-65to +150°C

conditions.

application of Absolute Maximum Rating conditions to the device may

reduce device reliability.

Electrical Specifications

Electrical specifications are measured at specified test conditions.
Specifications are not guaranteed over all recommended operating

\ Parameter Condition® Min Typ Max Unit
Supply Current (Iss) ittaeteeadt)r/asrgtt?o?]gei;a;ii%r;],e?rrent draw during attenuation 5 mA
Thermal Resistance Trer taken at +85 °C from backside of PCB 35 °C/IW
RF Input Power 27 dBm
Frequency Range 5 3000 MHz
Minimum Insertion Loss 15 2.0 dB
Gain Control Range 30 35 dB
Gain v Temperature Egﬁl:é;)vgﬁzlégain variation over temperature for fixed 15 dB
Return Loss 15 dB
Relative Phase In§§ﬂion phase at.15dB attenuation relative to 5 degree

Minimum attenuation

Input 1 dB Compression Point 30 dBm
Input IP3 Pin + (IM3dsc/ 2) 50 dBm
Input IP2 Pin + (IM248c) IM2 is f1 + f2 80 dBm
Input IH2 Pin + H2dsc H2 is second harmonic 85 dBm
Input IH3 Pin+ (H3dsc/2)  H3 is third harmonic 55 dBm
CsoO -80 dBc
CTB 55.25 MHz to 865.25 MHz, 132 channel, +38 dBmV -75 dBc
XMOD Input, flat tilt -70 dBc
Voltfslge Control Range 5V control voltage is lowest insertion loss 0 5 Y
Positive Attenuation Slope MODE pin high

Voltage Control Rgnge 0V control voltage is lowest insertion loss 0 5 Y
Negative Attenuation Slope MODE pin low

Voltage Control Pin Current Vcpinat5V MODE pin high 37 HA
Voltage Control Pin Current Vcpinat5V MODE pin low 37 HA
MODE Pin Logic Low 0.4 \%
MODE Pin Logic High 1 \%
Setting Time 1 dB attenuation change settling with 0.1 dB 10 uSec
Notes:

1. Typical performance at these conditions: Temp. = +25°C, Vpp = +5V, 1000 MHz
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Evaluation Board Schematic

RFSA3043

750 Voltage Controlled Attenuator (5—-3000 MHz)
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Bill of Materials
Ref Des Description Manufacturer Manufacturer Part #
Ul CATV Voltage Controlled Attenuator Qorvo RFSA3043
PCB SA3043-410 Evaluation Board DDI SA3043-410(B)
J1-J4 CONN, F FEM EDGE MOUNT, 75Q, 0.065” | Genesis Technology USA GT20-300204
P1 CONN, HDR, ST, 4-PIN, 0.100” Samtec, Inc. TSW-104-08-S-S
C3 CAP, 1000 pF, 10%, 25V, X7R, 0402 Murata Electronics GRM155R71H102KA01D
Cc4 CAP, 1uF, 10%, 16V, X7R, 1206 Murata Electronics 500R07SOR8AVAT
L1, L2 IND, 2.2nH, +/-0.1 nH, T/F, 0402 Murata Electronics LQP15MN2N2B02D
C1,C2,C5h DNP N/A N/A
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/ RFSA3043
Qo P\ 0 750 Voltage Controlled Attenuator (5—-3000 MHz)

Evaluation Board Assembly Drawing

SA3043-410¢B)
75 ohm

Note: J3-J4 used for loss compensation
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/ RFSA3043
QO p\ 0 750 Voltage Controlled Attenuator (5-3000 MHz)

Application Schematic
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Performance Data

RFSA3043

750 Voltage Controlled Attenuator (5—-3000 MHz)

Test conditions unless otherwise stated: Temp.=+25 °C, Vpp = +5V, Frequency = 2000 MHz

Attentuation versus Voltage Control Attenuation versus Frequency
RF 500MHz, Vdd=5V, Positive Slope Control V=5V, Temp=+25°C, Positive Slope Control
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Performance Data (continued)

RFSA3043

750 Voltage Controlled Attenuator (5—-3000 MHz)

Test conditions unless otherwise stated: Temp.=+25°C, Vpp = +5V, Frequency =2000 MHz

Relative Insertion Phase versus
Voltage Control
Vpp=5V, Temp=+25°C, Positive Slope Control
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Input IP3 versus Voltage Control
Vpp=5Y, Pin=+15dBm/Tone, Temp=+25°C,
Positive Slope Control

Input IP3 versus Attenuation
Vpp=5VY, Pin=+15dBm/Tone, Temp=+25°C,
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Performance Data (continued)

RFSA3043

750 Voltage Controlled Attenuator (5—-3000 MHz)

Test conditions unless otherwise stated: Temp.=+25°C, Vpp = +5V, Frequency =2000 MHz

Attentuation versus Voltage Control Attenuation versus Frequency
RF 500MHz, Vdd=5V, Negative Slope Contral 0 Vdd=5V, Temp=+25C, Negative Slope Control
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/ RFSA3043
Qo P\ o 750 Voltage Controlled Attenuator (5—-3000 MHz)

Performance Data (continued)

Test conditions unless otherwise stated: Temp.=+25°C, Vpp = +5V, Frequency =500 MHz

XMOD versus Frequency CTB versus Frequency
132 Channel, 38dBmV Flat Input, Temp=+25°C 132 Channel, 38dBmV Flat Input, Temp=+25°C
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Notes: L1 and L2=0Q
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Qo r\\lo RFSA3043

750 Voltage Controlled Attenuator (5—-3000 MHz)

Package Dimensions
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1. Dimensions in millimeters

Package Marking
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Pin Configuration and Description

RFSA3043
750 Voltage Controlled Attenuator (5—-3000 MHz)
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Name
GND
GND

RF IN

GND
GND
GND
GND
GND
GND

RF OUT

GND

GND

GND
Ve
Vob

MODE

Description
Ground Pin
Ground Pin

RF Input, use external DC block. RF input must be this pin to insure linearity and thermal
resistance specifications.

Ground Pin
Ground Pin
Ground Pin
Ground Pin
Ground Pin
Ground Pin

RF Output, use external DC block. RF output must be this pin to insure linearity and thermal
resistance specifications.

Ground Pin

Ground Pin

Ground Pin

Attenuator Control Voltage
Supply Voltage

Attenuation Slope Control
Set logic LOW to enable negative attenuation slope
Set logic HIGH to enable positive attenuation slope
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