Qorvo

Product Overview

The QPC3025 is a Silicon on Insulator (SOI) single-pole,
double-throw (SPDT) switch, designed for use in 4G/5G
wireless infrastructure applications and other high
performance communications systems. It offers low
insertion loss in a symmetric topology with excellent
linearity. The switch can handle up to 20W CW and 30W
pulsed power with 50 Ohm load. No blocking capacitors are
necessary on the RF ports. The switch ports are reflective.
The QPC3025 is +1.8V logic compatible and has a single-
pin solution to disable the Negative Voltage Generator and
supply negative voltage from off-chip, if necessary.

The QPC3025 is packaged in a RoHS-compliant, compact
5x5 mm surface-mount leadless package.
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QPC3025
High Power, SOI, SPDT Switch

32 Pin 5mm x5 mm leadless SMT Package

Key Features

¢ 30 MHz to 4200 MHz Operation

e Symmetric Switch Structure

¢ 0.35dB Insertion Loss at 2 GHz

e Power Handling: 30W pulsed power
20W CwW

e 39 dB High Isolation at 2 GHz

e +1.8 V Logic Compatible

e +2.7 Vto +5.5V Single DC Supply

Applications

o Repeaters/Boosters
¢ Test and Measurement Equipment

Ordering Information

Part No.
QPC3025TR13
QPC3025EVB-01

Description
1000 pcs on a 13" reel
Evaluation board
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Absolute Maximum Ratings

QPC3025
High Power, SOI, SPDT Switch

Recommended Operating Conditions

Parameter

Storage Temperature

VDD
VerrL
Pin, 80-2000 MHz

Pin, 2000-2700 MHz

Pin, 2700-4200 MHz

Operation of this device outside the parameter ranges given abo
may cause permanent damage.

Rating Parameter Min Typ Max Units

-50to 150°C VDD +2.7 | +5.0 | +5.50 \%

+6 V VSS, (Internal NVG disabled) -55 | -5.0 | -3.15 \%
-0.3V to +6V Pin (RFC - RFX), CW, 50 Q 43 dBm
45.5 dBm Pin Hot-Switching, CW, 50 Q 15 dBm
45 dBm Pin (RFC — RFX) | 80-2000 MHz 45 | dBm
44 dBm Pulsed with 10% DC|2000-2700 MHz 445 dBm
Sms period, 50 Q  12700-4200 MHz 435 | dBm

Tcase -40 +85 °C

Tj at MTTF>10° hrs +125 °C

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

Electrical Specifications

Test conditions, unless otherwise noted: Temp = 25°C, VDD = +5V.

Parameter

Operational Frequency Range

Insertion Loss @

Isolation, RFC-RFX ®

Isolation, RFX-RFX @

Return Loss, RFC

Return Loss, RFX

Input PO.1dB @

Input IP3

Harmonics

Notes:

Conditions

30 — 1000 MHz
1000 — 2000 MHz
2000 — 3000 MHz
3000 — 4200 MHz
30 — 1000 MHz
1000 — 2000 MHz
2000 — 3000 MHz
3000 — 4200 MHz
30 — 1000 MHz
1000 — 2000 MHz
2000 — 3000 MHz
3000 — 4200 MHz
30 — 1000 MHz
1000 — 2000 MHz
2000 — 3000 MHz
3000 — 4200 MHz
30 — 1000 MHz
1000 — 2000 MHz
2000 — 3000 MHz
3000 — 4200 MHz
80 — 2000 MHz
2000 — 2700 MHz
2700 — 4200 MHz
RFC-RFX, 2000 MHz, 32dBm/tone, 1MHz Af
2Fo, Fo = 1GHz at +45dBm
Pulsed power (10% DC, 5ms period)
3Fo, Fo = 1GHz at +45dBm
Pulsed power (10% DC, 5ms period)

1. Production screening tests are done at 1000MHz and 2000MHz.
2. This is just a linearity figure of merit. Refer to ‘Recommended Operating Conditions’ table for Pin levels

Min Typ Max Units
30 4200 MHz
0.35 dB
0.35 dB
0.39 dB
0.41 dB
46 dB
38.5 dB
35 dB
29 dB
47.5 dB
40 dB
36 dB
30 dB
33 dB
25 dB
23 dB
22 dB
35 dB
25 dB
23 dB
25 dB
+45.5 dBm
+45 dBm
+44 dBm
74 dBm
-90 dBc
-87 dBc
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QPC3025
Q O p\,o High Power, SOI, SPDT Switch

Electrical Specifications (continued)
Test conditions, unless otherwise noted: Temp = 25°C, VDD = +5V.
Parameter Conditions Min Typ Max Units
2Fo, Fo = 1GHz at +45dBm

Harmonics Pulsed power (10% DC, 5ms period) 90 dBc
3Fo, Fo = 1GHz at +45dBm -87 dBc
Pulsed power (10% DC, 5ms period)

o . Turn-on, (50% VcrrL to 90% RF) 5.8 us
Switching Time Turn-off, (50% Vcrre to 10% RF) 47 us
Settling Time 50% VctrL until harmonics settle to steady-state value 8.58 us

. Time required from 50% Vcrre (N0 RF) to applying RF,
Dead Time RF power > +15dBm, Tcase -40°C to +85°C ! HS
Supply Current, Ibp VDD = +5V 90 200 HA
VIH 1.17 1.80 Vb \%
Control Voltage, VcrrL VIL 0 063 Vv
Control Current, lctrL 2 HA
Negative Supply Current, Iss | Pin 16, Vss = -5V -100 HA
Spur Level ® Any RF ports, Vss = 0V, NVG ON -115 dBm
Thermal Resistance 17 °C/W

Notes:
3. If spur-free performance is desired the internal NVG can be disabled by supplying an external negative voltage at pin 16.

Logic Table
Vctrl Switch path
0 RFC-RF2
1 RFC-RF1

Switch Timing Diagrams
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Evaluation Board, QPC3025EVB-01

QPC3025

High Power, SOI, SPDT Switch
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Schematic Layout
Bill of Material
Ref Des Value Description Manuf. Part Number
- - Printed Circuit Board Qorvo
Ul - High Power SPDT Switch Qorvo QPC3025
C1 0.1 pF CAP, 0.1 pF, 50V, 10%, X7R,0402 Various
Cc2 100 pF CAP, 100 pF, 50V, 10%,0402 Various
R1 1MQ RES, 1 MQ, 5%, 1/16W, 0402 Various
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Q orvo QPC3025

High Power, SOI, SPDT Switch

Performance Plots
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QPC3025
High Power, SOI, SPDT Switch

Pin Configuration and Description

Pin No.
1,3,4,5,6,7,8,9,10,11,14,15,
17,18,19,20,21,22,24,25,26,
29,31,32

27,30
2

28

23
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12

16
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Top View
Description

No internal connection but recommend to ground on board for proper mounting integrity.

Internally connected and must be grounded on board.
Switch output port 1. Internally at OV DC.

Switch common port. Internally at 0V DC.

Switch output port 2. Internally at OV DC.

Switch control voltage

Supply voltage. Bypassing recommended.

Negative Voltage Generator (NVG) control pin. Supply GND (Low inductive path to ground)
to enable internal NVG or supply =3.3 V to =5.5 V to disable internal NVG. Once disabled,
internal NVG cannot be enabled without cycling VDD.

Ground connection. The back side of the package should be soldered to a good ground pad
with enough vias for thermal dissipation and RF/DC ground path.
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QPC3025
Q O p\'o High Power, SOI, SPDT Switch

Package Marking and Dimensions

R 0.850+0.05 —| f—
a aEI r— (0.203) 043 230 PIN#1 1D
VIN 1 INDIGATOR. ‘L_ | os) —-‘ (0.400 X 45%)
i )
Z e b SJ000000 AR
QOMvo 0 - < T
i S =) -
; el s a
5.0040.10 I:l D Cl 330
' i o -
0 O [
I:l r 32x024 D <:|
0 > [
]: 0.12
0 32038 F [ D D D QfD D GJ
g 1 s !
0P vFW g EOTTOM MEW
é Ho 0.180
SDE VIEW

Zl—p.000-0.038
DETAL &
Notes:
1. All dimensions are in microns. 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.

PCB Mounting Pattern
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PAD

8X THIS ROTATION IS _ROTATION
180° BX ROTATED 180"

8X ROTATED 50" CW BX ROTATED 80° CW

BX ROTATED 90" CCW BX ROTATED SO' CCW

Notes:
1. All dimensions are in millimeters. Angles are in degrees.
2. Use 1 oz. copper minimum for top and bottom layer metal.
3. Via holes are required under the backside paddle of this device for proper RF/DC grounding and thermal dissipation.
4. Recommend a 0.35mm (#80/.0135") diameter bit for drilling via holes and a final plated thru diameter of 0.25 mm (0.010”).
5. Ensure good package backside paddle solder attach for reliable operation and best electrical performance.

Datasheet, December 22, 2021 | Subject to change without notice 7 of 10 www.gorvo.com


http://www.qorvo.com/

QPC3025
Q O P\,o High Power, SOI, SPDT Switch

Tape and Reel Information — Carrier and Cover Tape Dimensions

o1.5 40, 1/-0.0
8,00
2,00 .05 SEE NOTE 3 01,50 KIN
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SECTION 4 - 4 A
2 S~ R.50
Feature Measure Symbol Size (in) Size (mm)
Length AO 0.207 5.25
. Width BO 0.207 5.25
Cavity
Depth KO 0.051 1.30
Pitch P1 0.315 8.00
. . Cavity to Perforation - Length Direction P2 0.079 2.00
Centerline Distance - 5 - —
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
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QPC3025

High Power, SOI, SPDT Switch

Tape and Reel Information — Reel Dimensions (13”)

Standard T/R size = 1,000 pieces on a 13” reel.

TAPE SLOT IN CORE
___ FORTAPE START.
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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
Outer Diameter N 4.016 102.0
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

Tape and Reel Information — Tape Length and Label Placement

LEADER SECTION
MIN400 mm

TRAILER SECTION COMPONENT
- MIN160 mm ~— ™" SECTION ~
|

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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