SONY

SP5T Antenna Switch

CXG1235XR

Description

The CXG1235XR is an SP5T antenna switch.

On chip logic reduces component count and simplifies PCB layout by allowing direct connection of the switch
to digital baseband control lines with the CMOS logic levels. It requires 3 CMOS control lines.

The Sony GaAs JPHEMT MMIC Process is used for low insertion loss.

Features

& Insertion loss: 0.40dB (Typ.) @960MHz
0.50dB (Typ.) @2170MHz

& Lead-Free and RoHS compliant

Package

Small package size: 16-pin XQFN (2.3mm x 2.3mm x 0.35mm) (Typ.)

Structure

GaAs JPHEMT MMIC

Absolute Maximum Ratings

+ Bias voltage VDD 7 V (Ta=25C)

+ Control voltage Vctl 5 V (Ta=25%0C)

+ Input power max. 27 dBm (824 to 915MHz, Ta = 257C)

+ Input power max. 24 dBm (1710 to 1980MHz, Ta = 257C)
+ Operating temperature -35to +85 ‘C

+ Storage temperature —65 to +150 ‘C

+ Allowable power dissipation Pb 100 mw 1

*I 25mm x 25mm x t: 0.8mm, Mounted on standard board (FR-4)

This IC is ESD sensitive device. Special handling precautions are required.

Sony reserves the right to change products and specifications without prior notice. This information does not convey any license
by any implication or otherwise under any patents or other right. Application circuits shown, if any, are typical examples illustrating
the operation of the devices. Sony cannot assume responsibility for any problems arising out of the use of these circuits.
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Block Diagram
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16-pin XQFN
2.3mm x 2.3mm x 0.35mm (Typ.)
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Truth Table
Port A B C F1 F2 F3 F4 F5 F6 F7 F8 F9 F10
ANT - RF1 H L H ON | OFF | OFF | OFF | OFF | OFF | ON ON ON ON
ANT — RF2 H H L OFF | ON | OFF | OFF | OFF | ON | OFF | ON ON ON
ANT — RF3 H L L OFF | OFF | ON | OFF | OFF | ON ON | OFF | ON ON
ANT — RF4 L L/H L OFF | OFF | OFF | ON | OFF | ON ON ON | OFF | ON
ANT — RF5 L L/H H OFF | OFF | OFF | OFF | ON ON ON ON ON | OFF
DC Bias Condition
(Ta = +257C)
Item Min. Typ. Max. | Unit
Vetl (H) 15 1.8 3.6
Vetl (L) 0 — 0.3 v
VDD 2.6 2.8 3.6
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Electrical Characteristics

(Ta =+25°C, Vop = 2.8V, Vctl = 0V/1.8V)

ltem Symbol Port Condition Min. Typ. Max. | Unit
*1 — 0.40 0.55
Insertion loss IL Ant—-RF1, 2, 3,4,5 dB
*2 — 0.50 0.65
VSWR VSWR 869 to 2170MHz — 1.2 1.5 —
2fo “ — -50 -35
3fo — —45 -35
Harmonics Ant—-RF1,2,3,4,5 dBm
2fo v — -50 -35
3fo — -50 -35
IMD2 IMD2 — -94 -84 | dBm
Ant—RF1,2,3,4,5 |
Input IP2 lIP2 89 99 — dBm
IMD3 IMD3 — -91 -81 dBm
Ant-RF1,2,3,4,5 | *6
Input IP3 IIP3 53 58 — dBm
Control current Ictl Vctl = 1.8V — 10 25 pA
VoD = 2.8V
Supply current Idd (state: HLH) — 160 260 pA
Switching speed | Swt 50% Ctl to 90% RF — 3 6 us

Electrical characteristics are measured with all RF ports terminated in 50Q.

*1' Power incident on Ant, Pin = 0dBm, 869 to 960MHz.

*2 Power incident on Ant, Pin = 0dBm, 1805 to 2170MHz.
*3 Power incident on RFx, Pin = 24dBm, 824 to 915MHz.

*4  Power incident on RFx, Pin = 21dBm, 1710 to 1980MHz.

*5 Pin = 20dBm, Ftx = 1950MHz, PBlocker = —15dBm, FBlocker = 190MHz, Fim = 2140MHz,
[IP2 = Pin + (PBlocker — IMD2)

*6 Pin = 20dBm, Ftx = 1950MHz, PBlocker = —15dBm, FBlocker = 1760MHz, Fim = 2140MHz,
[IP3 = Pin + (PBlocker — IMD3)/2
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(Ta =+25°C, Vop = 2.8V, Vctl = 0V/1.8V)

Port
ltem Symbol Active Port Condition Min. Typ. Max. Unit

Ant — RF2 20 35 —

Ant - RF3 . 20 33 —

Ant — RF4 20 33 —

RF1 Ant — RF5 20 33 —
Ant — RF2 20 32 —

Ant — RF3 . 20 38 —

Ant — RF4 20 34 —

Ant — RF5 20 31 —

Ant — RF1 20 31 —

Ant — RF3 . 20 35 —

Ant — RF4 20 32 —

Ant — RF5 20 31 —

RF2 Ant — RF1 20 24 —
Ant - RF3 . 20 40 —

Ant — RF4 20 33 —

Ant — RF5 20 29 —

Ant — RF1 20 30 —

Ant — RF2 . 20 35 —

Ant — RF4 20 34 —

. Ant — RF5 20 30 —

Isolation ISO. RF3 Ani— RF1 20 26 — dB

Ant — RF2 . 20 36 —

Ant — RF4 20 28 —

Ant — RF5 20 24 —

Ant — RF1 20 31 —

Ant — RF2 . 20 35 —

Ant - RF3 20 32 —

RF4 Ant — RF5 20 32 —
Ant — RF1 20 27 —

Ant — RF2 . 20 42 —

Ant — RF3 20 28 —

Ant — RF5 20 28 —

Ant — RF1 20 31 —

Ant — RF2 . 20 35 —

Ant - RF3 20 31 —

Ant — RF4 20 34 —

RFS Ant — RF1 20 27 —
Ant — RF2 . 20 40 —

Ant - RF3 20 32 —

Ant — RF4 20 35 —

Electrical characteristics are measured with all RF ports terminated in 50Q.

*1 Power incident on Ant, Pin = 0dBm, 869 to 960MHz.
*2 Power incident on Ant, Pin = 0dBm, 1805 to 2170MHz.
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Recommended Circuit

CtlC CtiB CtlA VbD

Cbypass | Cbypass | Cbypass | Cbypass
(100pF) (100pF) | (100pF) | (100pF)

& O N &
S - S 8 CRF
o 5 o (86pF)
F—@)ano ANT (4)— ANT
1
CRF (56nH)
(56pF)
RF5 10) RF5 aND (3)—R
CRF
(56pF)
J—GDano RF1 (2)— RF1
CRF
(56pF)

When using this IC, the following external components should be used:

CRF: This capacitor is used for RF decoupling and must be used all applications.
Cbypass: This capacitor is used for DC line filtering. 100pF is recommended.

*1 Inductor (56nH) is recommended on Ant port for ESD protection.
Capacitors are required on all RF ports for DC blocking.
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Package Outline

(Unit: mm)

Product Code: 75341019 (Renesas)
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TERMINAL SECTION

lead are 0.0bmm MAX

PACKAGE S

TRUCTURE

SONY CODE

XQFN-16P-051

JEITA CODE

JEDEC CODE

PACKAGE MATERIAL

EPOXY RESIN

TERMINAL TREATMENT

PALLADIUM PLATING

TERMINAL MATERTAL

COPPER ALLOY

PACKAGE MASS

0.019

PART No

AP-2000-16XNDI1

18SUED

11.12.01

REVISED

PRODUCTION LINE

COMPILING DIV.
SONY SEMICONDUCTOR.

REMARKS

PKG CODE:XR-16-DD
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Marking

Product Code: 75341019 (Renesas)

MARKING C: G3
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< INSTRUCTIONS >

)

LOT NO. ( MAX 3 CHARACTERS : SERIAL CODE ) IN SECTION B

( FOLLOW RULES FOR ABBREVIATIONS.

MANUFACTURING YEAR 1S DISPLAYED BY FOLLOWING BYNARY BIT SYSTEM

)

A YEAR CODE( THE 1ST BIT OF A BINARY SYSTEM BIT SYSTEM IS DISPLAYED IN 1 DOT

IN SECTION a.

A YEAR CODE( THE IND BIT OF A BINARY SYSTEM BIT SYSTEM IS DISPLAYED IN 1 DOT

IN SECTION b.

A YEAR CODE( THE 3RD BIT OF A BINARY SYSTEM BIT SYSTEM 1S DISPLAYED IN 1 DOT

IN SECTION c.

A YEAR CODE( THE 4TH BIT OF A BINARY SYSTEM BIT SYSTEM IS DISPLAYED IN 1 DOT

)
)
)
)

IN SECTION d.

TYPE NO. ( MAX 2 CHARACTERS ) IN SECTION ©

( FOR MORE THAN 2 CHARACTERS FOLLOW RULES FOR ABBREVIATIONS

)

MARK DEPTH MAX 0.05 mm

ASSEMBLY PLACE IN SECTION e
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Package Outline

(Unit: mm)

Product Code: 75342686 (SDT)/75340779 (Kagoshima)
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Marking

Product Code: 75342686(SDT)/75340779 (Kagoshima)

MARKING C: G3
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DETAIL B
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< INSTRUCTIONS >

1) LOT NO. ( MAX 3 CHARACTERS : SERIAL CODE ) IN SECTION B.

( FOLLOW RULES FOR ABBREVIATIONS

MANUFACTURING YEAR S DISPLAYED BY FOLLOWING BYNARY BIT SYSTEM.

A YEAR CODE( THE 1ST BIT OF A BINARY SYSTEM BIT SYSTEM 1S DISPLAYED IN I DOT ) IN SECTION a.

A YEAR CODE( THE 2ND BIT OF A BINARY SYSTEM BIT SYSTEM 15 DISPLAYED IN 1 DOT JIN SECTION b.

A YEAR CODE( THE 3RD BIT OF A BINARY SYSTEM BIT SYSTEM IS DISPLAYED IN | DOT JIN SECTION c.

A YEAR CODE( THE 4TH BIT OF A BINARY SYSTEM BIT SYSTEM IS DISPLAYED IN I DOT ) IN SECTION d.

2) TYPE NO. ( MAX 2 CHARACTERS ) IN SECTION C.

( FOR MORE THAN 2 CHARACTERS FOLLOW RULES FOR ABBREVIATIONS

3) MARK DEPTH MAX 0.05 mn.
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