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Semi

UltraCMOS™ RF SPDT Switch, DC-4000 MHz

Features REC

¢ Single 3.0V power supply
¢ Low insertion loss:
e 0.6 dB at 1000 MHz

\im

e 0.7 dB at 2000 MHz RF1 ><’ o—4 RF2
* High isolation: ESD
e 42 dB at 1000 MHz < T
e 32 dB at 2000 MHz
e Typical 1 dB compression of +25 dBm CMOS
¢ Single-pin CMOS logic control
e Package: 6-lead 3 x 3 mm DFN C°.”“°'
Driver
|
CTRL

Figure 1. PE4245 functional diagram

Product description

The pSemi PE4245 RF switch covers a broad range of applications from near DC to 4000 MHz. This switch integrates on-board
CMOS control logic with a low-voltage CMOS compatible control input. Using a +3V nominal power supply voltage, a 1 dB
compression point of +25 dBm can be achieved. The PE4245 also exhibits excellent isolation of better than 42 dB at 1000 MHz
and is offered in a small 6-lead 3 x 3 mm DFN package.

The PE4245 is manufactured using pSemi’s UltraCMOS™ process, a patented variation of silicon-on-insulator (SOI) technology
on a sapphire substrate, offering the performance of GaAs with the economy and integration of conventional CMOS.
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PE4245
UltraCMOS™ RF SPDT Switch

Absolute maximum ratings

DSemi

A Exceeding the absolute maximum ratings listed in Table 1 could cause permanent damage. Restrict operation to the
limits in Table 2. Operation between the operating range maximum and the absolute maximum for extended periods

could reduce reliability.

ESD precautions

A When handling this UltraCMOS device, observe the same precautions as with any other ESD-sensitive devices.

Although this device contains circuitry to protect it from damage due to ESD, do not exceed the rating listed in Table 1.

Latch-up immunity

Unlike conventional CMOS devices, UltraCMOS devices are immune to latch-up.

Table 1. PE4245 absolute maximum ratings

Parameter or condition Symbol Min Max Unit
Power supply voltage Vbb -0.3 4.0 \%
Voltage on any input V| -0.3 Vpp + 0.3 \%
Storage temperature range TsT -65 150 °C
Input power, 50Q PiN - 30 dBm
ESD voltage, Human Body Model VEsSD - 1000 \%

Recommended operating conditions

Table 2 lists the PE4245 recommended operating conditions.

Table 2. PE4245 operating conditions

Do not operate devices outside the operating conditions listed below.

Parameter Symbol Min Typ Max Unit
Power supply voltage Vbb 2.7 3.0 3.3 \%
Power supply current, Vpp = 3V, VoTrL = 3V Ipp - 250 500 nA
Operating temperature range Top -40 - 85 °C
Control voltage high - 0.7 x Vpp - - \Y,
Control voltage low - - - 0.3 x Vpp \%
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PE4245

UltraCMOS™ RF SPDT Switch

Electrical specifications
Table 3 lists the PE4245 key electrical specifications at +25 °C Tgase and Vpp = 3V (Zs = Z = 50Q), unless otherwise specified.

Table 3. PE4245 electrical specifications

DSemi

Parameter Path Condition Min Typ Max Unit
Operating frequency(") - - DC - 4000 MHz
Insertion loss - 1000 MHz - 0.6 0.75 dB
2000 MHz 0.7 0.85
Isolation RFC to RF1/RF2 1000 MHz 39 42 - dB
2000 MHz 30 32
Isolation RF1 to RF2 1000 MHz 34 36 - dB
2000 MHz 27 29
Return loss - 1000 MHz 21 23 - dB
2000 MHz 20 22
ON switching time - CTRL to 0.1 dB final value, 2 - 300 - ns
GHz
OFF switching time - CTRL to 25 dB isolation, 2 GHz - 200 - ns
Video feedthrough(® - - - 15 - mVpp
Input 1-dB compression point - 2000 MHz 23 25 - dBm
Input IP3 - 2000 MHz, 14 dBm 43 45 - dBm
o 1. The device linearity can begin to degrade below 10 MHz.
2. The DC transient at the output of any port when the control voltage is switched from low-to-high or high-to-low in a 50Q test
set-up, measured with 1 ns risetime pulses and 500 MHz bandwidth.

SPDT control logic

Table 4. PE4245 truth table

Control voltage

Signal path

CTRL = CMOS high

RFC to RF1

CTRL = CMOS low

RFC to RF2
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PE4245
UltraCMOS™ RF SPDT Switch

Typical performance data

Figure 2—Figure 8 show the typical performance data at +25 °C, unless otherwise specified.

Semi
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Figure 2. Insertion loss, RFC to RF1. T =-40 °C to 85 °C. Figure 3. Insertion loss, RFC to RF2. T =-40 °C to 85 °C.
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Figure 4. Isolation, RFC to RF1 Figure 5. Isolation, RFC to RF2
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PE4245
UltraCMOS™ RF SPDT Switch

Frequency (MHz)

Figure 6. Isolation, RF1 to RF2, RF2 to RF1
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Figure 7. Return loss, RFC to RF1, RFC to RF2
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PE4245
UltraCMOS™ RF SPDT Switch

Evaluation kit

pSemi designed the SPDT switch evaluation board to ease
your evaluation of the PE4245 SPDT switch. The RF common
port connects through a 50Q transmission line to the top left
SMA connector, J1. RF ports 1 and Port 2 connect through
50Q transmission lines to the top two SMA connectors on the
right side of the board, J2 and J3, respectively. A through
transmission line connects SMA connectors J4 and J5. Use
this transmission line to estimate the loss of the PCB over the
environmental conditions being evaluated.

The board is constructed of a two metal layer FR4 material
with a total thickness of 0.031”. The bottom layer provides
ground for the RF transmission lines. The transmission lines
were designed using a coplanar waveguide with ground plane
model using a trace width of 0.0476”, trace gaps of 0.030”,
dielectric thickness of 0.028”, metal thickness of 0.0021”, and
erof4.4.

J6 provides a means for controlling DC and digital inputs to the
device. Starting from the lower left pin, the second pin to the
right (J6-3) connects to the device CTRL input. The fourth pin
to the right (J6-7) connects to the device Vpp input.
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Figure 9. Evaluation board layout (pSemi 101/0085)
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Evaluation board schematic

Figure 10 shows the evaluation board schematic.

| J5
NiA / [ | NA

R1 1M Ohm
CTRL A A A
[ | J2
vLD , u1 [ | RF2
4vop RF 132
CTRL GND

::cz c1 81rrc RF 2 M { it %?:1

100pF 100pF ]

a \ 1|
Commoy |

Figure 10. Evaluation board schematic (pSemi 102/0110)

Page 7 of 12 www.psemi.com DOC-105927-2.01 — (03/2026)



PE4245
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Pin configuration

Figure 11 shows the PE4245 pin map for the 6-lead 3 x 3 mm

DFN package, and Table 5 lists the description for each pin.
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Figure 11. Pin configuration, top view
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Table 5. PE4245 pin descriptions

Pin no. Pin name Description
1(1) RF2 RF port 2
RFC
2(2) GND Ground
3(1) RF1 RF port 1
CTRL 4 VDD Nominal 3V supply connection
5 CTRL CMOS logic level:
¢ High: RFC to RF1 signal
path
VDD * Low: RFC to RF2 signal path
6(1) RFC RF common port

01.

RF pins 1, 3, and 6 must be DC blocked with an
external series capacitor or held at 0 VDC.
Traces must be physically short and connected to
the ground plane. This pin is connected to the
exposed solder pad that must also be soldered to
the ground plane for the best performance.
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Packaging information

This section provides the following packaging data:

¢ Moisture sensitivity level
¢ Package drawing

Moisture sensitivity level

e Package marking
¢ Tape-and-reel information

The PE4245 moisture sensitivity level rating for the 6-lead 3 x 3 mm DFN package is MSL1.

Package drawing

Semi
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NOTE: The exposed solder pad on the bottom of the
package is electrically connected to pin 2 (fused).

Figure 12. Package mechanical drawing for the 6-lead 3 x 3 mm DFN package
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Top-marking specification

4245
YYWW
77777

YYWW = Date Code (last two digits of year and work week)
27777 = | ast five digits of Lot Number

Figure 13. PE4245 package marking specification
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PE4245

UltraCMOS™ RF SPDT Switch Seml
Tape and reel specification
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Table 6. Dimensions

Dimension DFN 3x3 mm Device Orientation in Tape
Ao 3.23+0.1
Bo 3.17 +0.1 NDTES:
Ko 1.37=01 1, 10 SPROCKET HOLE PITCH CUMULATIVE TOLERAACE 40,2
P 4201 2, [AMBER IN COMPLIANCE WITH EIA 481
W 8+0.3,-0.1 3, POCKET POSITION RELATIVE TO SPROCKET HOLE MEASURED
T 0.254 + 0.02 t5 TRLE POSITION OF POCKET, AOT POCKET HLE
R7 Quantity 3000
R13 Quantity N.A.

Note: R7 = 7 inch Lock Reel, R13 = 13 inch Lock Reel

Figure 14. Tape and reel specification for the 6-lead 3 x 3 mm DFN package
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Ordering information

Order code Description Packaging Shipping method
PE4245A-Z PE4245 SPDT RF switch Green 6-lead 3 x 3 mm DFN 3000 units/T&R
EK4245-01 PE4245 evaluation kit Evaluation kit 1/box

Document categories

Advance The product is in a formative or design stage. The data sheet contains design target specifications for product
Information development. Specifications and features may change in any manner without notice.
Preliminary The data sheet contains preliminary data. Additional data may be added at a later date. pSemi reserves the right to
Specification change specifications at any time without notice to supply the best possible product.
Product The data sheet contains final data. In the event that pSemi decides to change the specifications, pSemi will notify
Specification customers of the intended changes by issuing a Customer Notification Form (CNF).
Product Brief This document contains a shortened version of the data sheet. For the full data sheet, contact sales@psemi.com.

Contact and legal information

Sales contact For additional information, contact Sales at sales@psemi.com.

The information in this document is believed to be reliable. However, pSemi assumes no liability for the use of this
information. Use shall be entirely at the user’s own risk. No patent rights or licenses to any circuits described in this
document are implied or granted to any third party. pSemi’s products are not designed or intended for use in devices
Disclaimers or systems intended for surgical implant, or in other applications intended to support or sustain life, or in any
application in which the failure of the pSemi product could create a situation in which personal injury or death might
occur. pSemi assumes no liability for damages, including consequential or incidental damages, arising out of the use
of its products in such applications.

Patent statement | pSemi products are protected under one or more of the following U.S. patents: http://patents.psemi.com

Copyright and trademarks
©2021-2026, pSemi Corporation. All rights reserved. The Peregrine Semiconductor name, Peregrine Semiconductor logo and

UltraCMOS are registered trademarks and the pSemi name, pSemi logo, HaRP, and DuNE are trademarks of pSemi Corporation
in the U.S. and other countries.
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