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1. Product Overview and Benefits

The Qorvo® QPC6144 is a Silicon on Insulator (SOI) Single-Pole
4- Throw (SP4T) switch designed for uses in cellular, 5G, and
other high-performance fast switching applications. QPC6144
offers high isolation of 65dB, symmetric throw ports with
excellent linearity and power handling capability. The design is
non-reflective as such the RF1, RF2, RF3 and RF4 ports are
terminated with 50 Q load(s) in the non-throw or OFF state.
QPC6144 is JEDEC standard 1.2V, 1.5V and 1.8V positive
control logics selectable. It incorporates a single pin control to
disable the internal Negative Voltage Generator (NVG) by
applying a negative voltage of an off-chip external source to the
same pin.

The QPC6144 is packaged in a RoHS-compliant, compact
4x4mm surface-mount leadless package.

2. Functional Block Diagram

QPC6144

50MHz-12GHz High Isolation SP4T Switch

24 Pin 4 x 4 mm leadless SMT Package

3. Key Features
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e 50MHz-10GHz Operational Frequency Range

e Symmetrical SP4T

¢ High Isolation: >65dB

e High Input IP3: +57dBm Typical

o Non-Reflective RF1, RF2 RF3, and RF4 Ports, Terminated
in All-OFF State

o |deal for DPD Feedback Path Selections and Calibration

e Only Requires a Single DC Supply with Internal NVG

o External Negative DC Supply Optional

¢ No Blocking Capacitors Required on RF Pins unless #0 DC
Voltage Present

e 1.2V, 1.5V and 1.8V JEDEC Standard Control Logic
Selectable

4. Applications

e Wireless Infrastructure
¢ High Performance Communication System
o Test Equipment

5. Ordering Information

Part Number Description
QPC6144TR13 13” T&R with 2500 pieces
QPC6144EVB 50MHz—10GHz Evaluation Board
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Electrical Characteristics

QPC6144
50MHz-12GHz High Isolation SP4T Switch

5.1. Absolute Maximum Ratings

Parameter Conditions Rating
Storage Temperature -40to 150°C
VDD +6V
Control Voltage +6V
. ON state +33dBm
RF input power . o
OFF state, internal termination +25.5 dBm
Operation of this device outside the parameter ranges given above may cause permanent damage.
5.2. Recommended Operating Conditions
Parameter Min. Typ. Max. Units
VDD +3.15 +3.30 +5.50 \%
VSS -5.5 -3.3 -3.15 \%
RF Input Power, On State, CW 32 dBm
RFX Input Power, Off State, CW 25 dBm
Hot Switching RF Input Power, CW 25 dBm
Tease -40 +115 °C
Tj for >10° hours MTTF +125 °C
Electrical specifications are measured at specified test conditions. Specifications are not guaranteed over all recommended operating conditions.
5.3. Electrical Specifications
Parameter Conditions Min. Typ. Max. Units
Operational Frequency Range 0.05 10 GHz
50-1000MHz 0.85 dB
1000-3000MHz 1.05 dB
Insertion Loss @ 3000-5000MHz 1.15 dB
5000-8600MHz 1.40 dB
8600-10000MHz 1.50 dB
Insertion Loss Ripple In any 600MHz range 0.5 dB
50-1000MHz 26 dB
Return Loss. REX @ 1000-3000MHz 20 dB
(ON State) ’ 3000-5000MHz 23 dB
5000-8600MHz 22 dB
8600-10000MHz 20 dB
50-1000MHz 24 dB
Return Loss. RFC 1000-3000MHz 21 dB
(ON State) ’ 3000-5000MHz 25 dB
5000-8600MHz 23 dB
8600-10000MHz 21 dB
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QPC6144
50MHz-12GHz High Isolation SP4T Switch

Parameter Conditions Min. Typ. Max. Units
50-1000MHz 43 dB
Return Loss. REX 2 1000-3000MHz 32 dB
(OFF State), 3000-5000MHz 24 dB
5000-8600MHz 21 dB
8600-10000MHz 15 dB
50-1000MHz 89 dB
1000-3000MHz 78 dB
Isolation RFC-RFX 3000-5000MHz 73 dB
5000-8600MHz 68 dB
8600-10000MHz 65 dB
50-1000MHz 84 dB
1000-3000MHz 74 dB
Isolation RFX-RFX 3000-5000MHz 69 dB
5000-8600MHz 66 dB
8600-10000MHz 63 dB
50MHz 60 dBm
IP3, 1000MHz 59 dBm
+22dBm input power per-tone, 2000MHz 58 dBm
1MHz tone spacing 4000MHz 58 dBm
6000MHz 59 dBm
50-1000MHz 30 dBm
1000-3000MHz 30 dBm
P0.05dB 3000-5000MHz 30 dBm
5000-8600MHz 30 dBm
8600-10000MHz 30
VDD Current VDD 3.3V to 5.5V 91 MA
1.2V Logic Low -0.30 0.46 \Y
1.2V Logic High 0.72 VDD \Y
) 1.5V Logic Low . -0.30 0.56 \Y
Control Logic Voltage — JEDEC Standard Compatible
1.5V Logic High 0.91 VDD \%
1.8V Logic Low -0.30 0.68 \Y
1.8V Logic High 1.07 VDD \Y
Control Threshold to 90/10% RF, 2GHz 176 ns
Switching Time Control Threshold to 97% RF, 2GHz 230 ns
Control Threshold to 99% RF, 2GHz 255 ns
Settling Time Control Threshold to 0.1dB Steady State Error 255 ns
Thermal Resistance Case to Termination 31 °C/W
Case to RF Branch 22 °C/W

Notes:

1. Test conditions unless otherwise noted: VDD +3.3V, VSS 0V internal NVG enabled, Temp +25C, RF ports DC 0V, RFX as Input ports.

2. Reference planes on device pads (EVB connector & PCB loss and mismatch excluded)
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50MHz-12GHz High Isolation SP4T Switch

6. [Truth | Logic] Table

6.1. Switch Control Truth Table — 3 Pin

Control Input Mode

V3 V2 V1 of Signal Path

0 0 0 RFC s RF4, Active ON
0 0 1 RFC s RF1, Active ON
0 1 0 RFC s RF2, Active ON
0 1 1 RFC s RF3, Active ON
1 0 0 RFC s RF4, Active ON
1 0 1

1 1 0 All OFF, RFC Reflective
1 1 1

6.2. Switch Control Truth Table — 2 Pin

Control Input Mode
V2 V1 of Signal Path
0 0 RFC s RF4, Active ON
0 1 RFC s RF1, Active ON
1 0 RFC s RF2, Active ON
1 1 RFC s RF3, Active ON

Note: V3 must be grounded

6.3. Control Logic Select Truth Table

Control Input .
Control Logic

LC1 LCO
0 0 +1.8V
0 1 +1.5V
1 0 +1.2V
1 1 +1.5V
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7. Application Information

QPC6144

50MHz-12GHz High Isolation SP4T Switch

7.1. Application Circuit Schematic
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7.2. Bill of Material
Ref. Des. Value Description Manuf. Part Number
- - Printed Circuit Board - -
U1 - 0.05-10GHz High Isolation SP4T Switch Qorvo QPC6144
C1,C8 100pF CAP, 100pF,5%, 25V, C0G, 0201 Kamaya 0201N101J250CT
C2,C7 0.1uF CAP, 0.1uF, 10%, 50V, X7R, 0402 Various -
R1, R2, R3, R4, R5 0Q RES, 0 OHM, 5%, 1/20W, 0201 Kamaya RMC1/20JPPA
J1,J2,J3, J4, J5 SMA CON, SMA, EL FLT VIPER MAT-21-1038 Amphenol 901-10425
P1 - CON, HDR, 2x7 RT-ANG, 0.100”, T/H SAMTEC TSW-107-08-G-D-RA
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50MHz-12GHz High Isolation SP4T Switch

7.3. Application PCB Layout
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8. Performance Plots

QPC6144

50MHz-12GHz High Isolation SP4T Switch

Test conditions unless otherwise noted: VDD +3.3V, Reference on device pads, System impedance 50Q, Temp +25°C
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50MHz-12GHz High Isolation SP4T Switch

9. Performance Plots (Continued 1)

Test conditions unless otherwise noted: VDD +3.3V, Reference on device pads, System impedance 50Q, Temp +25°C
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Note: Isolation performences are highly dependent on carful PCB layout design.
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QPC6144

50MHz-12GHz High Isolation SP4T Switch

10. Pin Configuration and Description

Logic /
Control

LCOo V2

GND V1
GND VDD

GND GND

& Backside Ground Pad

RF4 RF1

GND GND

Top View
PIN NUMBER LABEL DESCRIPTION
1 LCO Control Logic selection bit 0
2,3,4,6,7,9,
10, 12,13, 15, | GND RF and DC Ground connections
21,23
5 RF4 RF input 4, internal matched to 50Q, No DC blocking required unless external #0V DC presents
8 RF3 RF input 3, internal matched to 50Q, No DC blocking required unless external #0V DC presents
11 RF2 RF input 2, internal matched to 50Q, No DC blocking required unless external #0V DC presents
14 RF1 RF input 1, internal matched to 50Q, No DC blocking required unless external #0V DC presents
16 VDD DC supply input
17 V1 Logic control input 1
18 V2 Logic control input 2
19 V3 Logic control input 3
20 VSS/GND | Negative DC voltage input, Grounded will enable internal NVG (negative voltage generator)
22 RFC RF common port, internal matched to 50Q, No DC blocking required unless external #0V DC presents
24 LC1 Control Logic selection bit 1
Backside Pad | GND Ground connectiop. The bacK side of thel package should be cqnnected to t.he ground plan though as
short of a connection as possible. PCB via holes under the device are required.
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11. Packaging and Ordering Information

QPC6144
50MHz-12GHz High Isolation SP4T Switch

11.1. Device Marking and Package Dimensions

Marking: Part number — QPC6144
Trace code — assigned by sub-contractor

| ] | 0.810+0.060
PIN1 | 400010 \ -
®
QPC6144
- Trace Code
Ik
TOP SIDE
VIEW VIEW

Notes:
1. All dimensions are in mm. 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.

11.2. PCB Footprint Recommendations
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50MHz-12GHz High Isolation SP4T Switch

11.3. Tape and Reel Information

P2 Po
2.0+0.05 (1) 40401 (1)
.
_Timﬂ 20.05 31552 0.05 ¥ 4»‘ FLEEI{H
o)
fom, 21.5 MIN,
‘B =
e—-1— &
o\
?Jf'
&
Ko
SECTION Y=Y GENERAL TOLERANCE: +0.2
TOLERANCE FOR P2 & F WAS +/-0.1
DETAIL "A’
(1)  Measured from centreline of sprocket hole
Ao 4.35 +/= 0.1 ()] Et;:r;;inioimpnu;ke;\; 10 sprocket
e o B
F 550 +/— 0.05 (IV) Cther material availeble.
P1 800 +/— 0.1 (V) Typlcol SR of form tope Maox 10“ OHM /SQ
W 1200 +/— 0.3 ALL DIMENSIONS IN MILLIMETRES UNLESS OTHERWISE STATED,
Feature Measure Symbol Size (in) Size (mm)
Length A0 0.171 4.35
Cavit Width BO 0.171 4.35
y Depth KO 0.043 1.10
Pitch P1 0.315 8.00
Centerline Cavity to Perforation - Length Direction P2 0.079 2.00
Distance Cavity to Perforation - Width Direction F 0.217 5.50
Cover Tape Width (Reference Only) C 0.362 9.20
Carrier Tape Width w 0.472 12.00
dAh 4k A Ak dAh 4
oW W w - - wWw
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50MHz-12GHz High Isolation SP4T Switch

Standard T/R size = 2,500 pieces on a 13” reel.

TAPE SLOT IN CORE |
___ FOR TAPE START. e - W3
| 2.5MIN. WIDTH
| 10 MIN DEPTH

W1
MEASURED AT HUB

| !
A N
‘ ]
| | 4L we
= ™ MEASURED AT HUB
o]
(ARBOR HOLE —
Y DIAMETER)
Feature Measure Symbol Size (in) Size (mm)
Diameter A 12.992 330.0
Flange Thickness w2 0.717 18.2
Space Between Flange W1 0.504 12.8
Quter Diameter N 4.016 02.0
Hub Arbor Hole Diameter C 0.512 13.0
Key Slit Width B 0.079 2.0
Key Slit Diameter D 0.787 20.0
| LEADERSECTION
J T MIN4OOmMm ™
TRAILER SECTION COMPONENT
™ MIN160mm =—="SECTION
\ [
| |
NOTE 2
|
9
\W\
Nw
=
=
Ya\
NN
Notes:
1. Empty part cavities at the trailing and leading ends are sealed with cover tape. See EIA 481-1-A.
2. Labels are placed on the flange opposite the sprockets in the carrier tape.
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50MHz-12GHz High Isolation SP4T Switch

12. Handling Precautions

Parameter Rating Standard
Caution!
ESD - Human Body Model (HBM) Class 1C ESDA/JEDEC JS-001-2012
ESD - Charged Device Model (CDM) Class C3 JEDEC JESD22-C101F ‘SE.\ ESD sensitive device
MSL — Moisture Sensitivity Level Level 3 IPC/JEDEC J-STD-020

13. Solderability

Compatible with both lead-free (260 °C max. reflow temperature) and tin/lead (245 °C max. reflow temperature) soldering processes.

Package lead plating: Thin Ni-ENEPIG (Plating thickness: Ni 0.40+0.10um, Pd 0.145+0.035um, Au 0.095+0.025um)

14. Environmental Compliance

This part is compliant with the 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:
e Lead Free

e Halogen Free (Chlorine, Bromine)

e Antimony Free

e SVHC Free

e PFOS Free

Contact Information

For the latest specifications, additional product information, worldwide sales and distribution locations:
Web: www.qorvo.com
Tel: +1 844-890-8163

Email: customer.support@qorvo.com

Important Notices

The information contained in this Data Sheet and any associated documents (“Data Sheet Information”) is believed to be reliable; however, Qorvo makes no warranties
regarding the Data Sheet Information and assumes no responsibility or liability whatsoever for the use of or reliance on said information. All Data Sheet Information is subject
to change without notice. Customers should obtain and verify the latest relevant Data Sheet Information before placing orders for Qorvo® products. Information concerning
Qorvo’s product life cycles is available at https://www.qorvo.com/support/product-lifecycle-information. Data Sheet Information or the use thereof does not grant, explicitly,
implicitly or otherwise any rights or licenses with respect to patents or any other intellectual property whether with regard to such Data Sheet Information itself or anything
described by such information.

Qorvo grants you permission to use this Data Sheet and any associated resources only to develop an application that uses the Qorvo products described in the Data Sheet
and any associated resources. Other reproduction and display of this Data Sheet and any associated resources is prohibited.

Qorvo’s products are provided subject to Qorvo’s Terms of Sale or provided in conjunction with such Qorvo products. Qorvo objects to and rejects any additional or different
terms customer may have proposed regarding the purchase of Qorvo products.

DATA SHEET INFORMATION DOES NOT CONSTITUTE A WARRANTY WITH RESPECT TO THE PRODUCTS DESCRIBED HEREIN, AND QORVO HEREBY DISCLAIMS
ANY AND ALL WARRANTIES WITH RESPECT TO SUCH PRODUCTS WHETHER EXPRESS OR IMPLIED BY LAW, COURSE OF DEALING, COURSE OF
PERFORMANCE, USAGE OF TRADE OR OTHERWISE, INCLUDING THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR
PURPOSE. Without limiting the generality of the foregoing, Qorvo® products are not warranted or authorized for use as critical components in medical, life-saving, or life-
sustaining applications, or other applications where a failure would reasonably be expected to cause severe personal injury or death. Applications described in the Data Sheet
Information are for illustrative purposes only. Customers are responsible for validating that a particular product described in the Data Sheet Information is suitable for use in a
particular application.

© 2026 Qorvo US, Inc. All rights reserved. This document is subject to copyright laws in various jurisdictions worldwide and may not be reproduced or distributed, in whole or
in part, without the express written consent of Qorvo US, Inc.

QORVO® s a registered trademark of Qorvo US, Inc. All other trademarks and trade names are property of their respective owners.
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