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Product Overview

QPC4043 is a fully monolithic voltage-controlled attenuator
(VCA) that provides over 25dB of gain control range over
a frequency range of 5MHz to 3000MHz. The QPC4043
employees a closed loop design that provides a more
controlled attenuation response over frequency and
temperature conditions. This attenuator is matched to 75Q
over its control range and frequency with no external
matching components required. The QPC4043 is available
in a space saving 16-pin 3 x 3mm Laminate (LGA) package
with minimal external components.
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QPC4043

75Q 5 -3000MHz Voltage Controlled Attenuator

16 Pin 3 x 3mm Laminate (LGA) Package

Key Features

o Patented Circuit Architecture

e QOver 25dB of attenuation range

e Frequency range of 5MHz to 3000MHz

e Low insertion loss of 1.2dB at 1200MHz

e Operates over wide supply voltage range of 3V to
5.5V

e Supply current: 5SmA (typical)

o Excellent distortion characteristics with 11P3 >
45dBm

e Linear in dB control characteristic

¢ High 1dB Compression Point >+30dBm

Applications

e DOCSIS 4.0 Equalizer Circuits

e DOCSIS 4.0 Attenuator

e DOCSIS 4.0 Amplifier and Nodes

¢ Cable Modems

e CATV/DOCSIS Amps and Nodes

e High Linearity Power Control

e RPHY and RPHY Shelf applications

Ordering Information

Part No. Description
QPC4043SB Sample Bag with 5 Pieces
QPC4043SR 7" Reel with 100 Pieces
QPC4043TR7 7” Reel with 2500 Pieces

QPC4043EVB-01 5 - 3000MHz PCBA
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Absolute Maximum Ratings

QPC4043

75Q 5 -3000MHz Voltage Controlled Attenuator

Recommended Operating Conditions

Parameter

Supply Voltage (Vob)
Control Voltage (Vc)
Mode Voltage (MODE)
Maximum RF Input Power

Storage Temperature Range

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

Rating
-0.5t0 +6.0V
-0.5to +6.0V
-0.5 to +6.0V

+20dBm
-65 to +150°C

Parameter

Supply Voltage, Vop
Control Voltage, Vc

Mode Voltage, Pos. Slope
Mode Voltage, Neg. Slope
Temperature Range
Junction Temperature

Min
+3
0
1.0

-40

Typ
+5.0

Max
+5.5
+2.5

0.4
+105 @
+125

Units
\%
\%
\%
\%
°C
°C

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

conditions.

device reliability.

()

Electrical Specifications

RF input power handling derates above 85 °C

Parameter

Supply Current (Iop)

Control Current (Ic)

Frequency Range
Minimum Insertion Loss
Attenuation Control Range
Attenuation Slope

Attenuation Delta Across
Temperature

Relative Insertion Phase
Input Return Loss
Output Return Loss

RF Input Power

Input P1dB

Input 1P2

Input IP3

Settling Time

Thermal Resistance

Notes:

1. Typical performance at these conditions: Temp = +25°C, 1200MHz, Vop = +5V, 75Q system

Condition @

Steady state operation, current draw
during attenuation state transitions is
higher.

Steady state operation, current draw
during attenuation state transitions is
higher.

Relative attenuation < 25 dB

Frequency >= 50MHz

1dB step settling to 0.1dB of final value,
relative attenuation <25dB

2. lIP3 tone spacing = 1MHz; Pin = +15dBm

Min

25

65
43

Typ

50

15

17

1.2

18
18
15
30

250
26

Max Unit

mA

HA

3000 MHz
2 dB
dB

dB/vV

dB

deg/(dB GHz)
dB
dB
dBm
dBm
dBm
dBm

uS
°CIW
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Evaluation Board Schematic; 5 — 3000MHz

QPC4043

75Q 5 -3000MHz Voltage Controlled Attenuator
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Evaluation Board Bill of Materials
Ref Designator Qty Description Manufacturer Manufacturer Part #
1 PCB, QPC4043 TTM Technologies, Inc. QPC4043-4000(A)
C3,C4 2 CAP, 0.1uF, 10%, 16V, X7R, 0402 Kemet C0402C104K4RACTU
C5 1 CAP, 1uF, 10%, 10V, X7S, 0402 MURATA GRM155C71A105KE11D
P1 1 CONN, HDR, ST, 5-PIN, T/H Molex 22-28-4053
J1,12,13,)4 4 CONN, F FEM EDGE MOUNT, 75 OHMS, 0.065 Genesis Technology USA GT20-300204
C1,C2,C7,C8 4 Do Not Populate
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° 75Q 5 -3000MHz Voltage Controlled Attenuator

Evaluation Board Assembly Drawing
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Pin Configuration and Description
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1 GND Ground Pin - Pin is not connected internally, recommend connecting to ground
2 GND Ground Pin - Pin is not connected internally, recommend connecting to ground
3 RFIN RF input, use external DC block if external net is not grounded.
4 GND Ground Pin - Pin is not connected internally, recommend connecting to ground
5 GND Ground Pin - Pin is not connected internally, recommend connecting to ground
6 GND Ground Pin - Pin is not connected internally, recommend connecting to ground
7 GND Ground Pin - Pin is not connected internally, recommend connecting to ground
8 GND Ground Pin - Pin is not connected internally, recommend connecting to ground
9 GND Ground Pin - Pin is not connected internally, recommend connecting to ground
10 RFOUT RF output, use external DC block if external net is not grounded.
11 GND Ground Pin - Pin is not connected internally, recommend connecting to ground
12 GND Ground Pin - Pin is not connected internally, recommend connecting to ground
13 GND Ground Pin - Pin is not connected internally, recommend connecting to ground
14 VC Attenuator control voltage
15 VDD Supply voltage
Attenuation slope control
16 MODE Apply logic LOW to enable negative attenuation slope
Apply logic HIGH to enable positive attenuation slope
Pkg Ground connection. The back side of the package should be connected to the ground plane though as short of a connection as
Base GND possible. PCB vias under the device are recommended.
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Performance Plots

QPC4043

75Q 5 -3000MHz Voltage Controlled Attenuator

Test conditions unless otherwise noted: Vop = +5V, Temp = +25C, Zo = 75Q
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Performance Plots (cont’d.)

QPC4043
75Q 5 -3000MHz Voltage Controlled Attenuator

Test conditions unless otherwise noted: Vop = +5V, Temp = +25C, Zo = 75Q
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Performance Plots (cont’d.)

QPC4043
75Q 5 -3000MHz Voltage Controlled Attenuator

Test conditions unless otherwise noted: Vop = +5V, Temp = +25C, Zo = 75Q
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Positive slope control RF 10MHz, Positive slope control
-5 -5
_-15 _-15
[--] [--]
T i T ,=
2 -25 — 1? e 10MHz 4 -25 — 3
8 L = 8 IV +25¢
c | Z ——500MHz| |
S -35 7 5 -35 -40c
g | 72 1GHz 5 '_\ e
p / < /] +105c¢
3 -45 V 2GHz 3 -45 3 V
3 \/ / 3GHz 3 \ /
-55 -55 V
-65 -65
0 0.5 1 1.5 2 2.5 0.5 1 1.5 2 2.5
Voltage Control (V) Voltage Control (V)
Output Return Loss versus Voltage Control Output Return Loss versus Voltage Control
RF 1000MHz, Positive slope control RF 2000MHz, Positive slope control
-10 -10
f=1
= -20 =-20
8 30 4 Z +25¢ 3 30 % +25¢
c I c — =
£ — —-40c £ —-40c
% 40 +105c¢ % -40 » +105¢
=1 3
Qo j=3
: : 1/
O .50 © 50 \/
-60 -60
0 0.5 1 1.5 2 2.5 0.5 1 1.5 2 2.5
Voltage Control (V) Voltage Control (V)
Output Return Loss versus Voltage Control Output Return Loss Versus Frequency
RF 3000MHz, Positive slope control Positive Slope Control
10 -10 ‘
-20 t { t ]
— -20 ! | ~
) [ —_ |
T _/ )
- Vc= 0V
g //\,/ 30 = ' Vc= 0.5V
;‘ -30 yA 7 +25c¢ S 7 !
: P e | |50 [ N\ Vom 15
2 -40c S AN Vc= 1.5V
& -40 §-40 =
c v & L’ { Ve= 2V
a +105c¢ s
g 3‘_50 Vc= 2.5V
-50 3
-60 -60
0 0.5 1 1.5 2 25 0.5 1 1.5 2 2.5 3
Voltage Control (V) Frequency (GHz)
Data Sheet Rev. C, March 3, 2022 | Subject to change without notice -80f17 - Www.gorvo.com



http://www.qorvo.com/

QoNrvo

Performance Plots (cont’d.)

QPC4043

75Q 5 -3000MHz Voltage Controlled Attenuator

Test conditions unless otherwise noted: Vop = +5V, Temp = +25C, Zo = 75Q
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Performance Plots (cont’d.)

QPC4043

75Q 5 -3000MHz Voltage Controlled Attenuator

Test conditions unless otherwise noted: Vop = +5V, Temp = +25C, Zo = 75Q
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Performance Plots (cont’d.)

QPC4043
75Q 5 -3000MHz Voltage Controlled Attenuator

Test conditions unless otherwise noted: Vop = +5V, Temp = +25C, Zo = 75Q
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Performance Plots (cont’d.)

QPC4043
75Q 5 -3000MHz Voltage Controlled Attenuator

Test conditions unless otherwise noted: Vop = +5V, Temp = +25C, Zo = 75Q
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Performance Plots (cont’d.)

QPC4043
75Q 5 -3000MHz Voltage Controlled Attenuator

Test conditions unless otherwise noted: Vop = +5V, Temp = +25C, Zo = 75Q
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Package Dimensions
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Notes:
1. All dimensions are in millimeters. Angles are in degrees.
2. Dimension and tolerance formats conform to ASME Y14.4M-1994.
3. The terminal #1 identifier and terminal numbering conform to JESD 95-1 SPP-012.
4. Contact plating: ENEPIG

Recommended Mounting Pattern
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Package Marking

A

3.00mm -

3.00mm

Trace Code @

Pin 1 Indicator
Qorvo Logo - Use Q5D
Trace Code to be assigned by subcon
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Handling Precautions

Parameter Rating Standard

ESD — Human Body Model (HBM) Class 1C (1000V) A ANSI/ESDA/JEDEC JS-001 ‘ Caution!
ESD - Charged Device Model (CDM) | C2 (500V) ANSI/ESDA/JEDEC JS-002 ‘% | \ ESD-Sensitive Device
MSL — Moisture Sensitivity Level MSL 3 IPC/JEDEC J-STD-020
Solderability

Compatible with both lead-free (260°C max. reflow temp.) and tin/lead (245°C max. reflow temp.) soldering processes.
Solder profiles available upon request.

Contact plating: ENEPIG

RoHS Compliance

This part is compliant with 2011/65/EU RoHS directive (Restrictions on the Use of Certain Hazardous Substances in Electrical and
Electronic Equipment) as amended by Directive 2015/863/EU.

This product also has the following attributes:
Lead Free

Halogen Free (Chlorine, Bromine)
Antimony Free

TBBP-A (C1sH12Brs02) Free

PFOS Free

SVHC Free

Contact Information

For the latest specifications, additional product information, worldwide sales and distribution locations:
Tel: 1-844-890-8163

Web: www.gorvo.com
Email: customer.support@qorvo.com

Data Sheet Rev. C, March 3, 2022 | Subject to change without notice -16 of 17 - www.gorvo.com


http://www.qorvo.com/
http://www.qorvo.com/
mailto:customer.support@qorvo.com

