TGS2352-2-SM

Tl" ' QU l n t . « 0.5 to 12 GHz High Power SPDT Reflective Switch

Applications

e Commercial and Military Radar
e Communications

Electronic Warafe

Test Instrumentation

General Purpose

Product Features

e SPDT, Reflective

e Frequency Range: 0.5to 12 GHz
e Input Power: up to 20 W

¢ Insertion Loss: <1 dB

¢ |solation: —35 dB Typical

e Switching Speed: <35 ns

e Control Voltages: 0 V/-40 V

e Dimensions: 4.0 x 4.0 x 1.42 mm

General Description

The TriQuint TGS2352-2-SM is a single-pole, double-
throw (SPDT) reflective switch packaged in a 4x4mm
ceramic, air-cavity QFN.

Fabricated on TriQuint's 0.25um GaN on SiC production
process, the TGS2353-2-SM operates from 0.5-18GHz
and can swtich up to 10W with low insertion loss and
high isolation.

The TGS2353-2-SM performance allows it to be used in
a variety of applications across commercial and military
markets; low and high power.

Lead-free and RoHS compliant

Evaluation Boards are available upon request.

QFN 4x4mm 22L

Functional Block Diagram

Vel TZ—RPOutl

|

21 18

I,

RF In

7 10
Ve2 J3-RF Out2

Pin Configuration

Pin No. Label
1-2, 4-6, 8-9, 11-17, 19-20, 22-23 | GND

3 RF IN

7 Ve

10 RF OUT 2
18 RF OUT 1
21 Ve

Ordering Information

Part No. ECCN Description

0.5 to 12 GHz High Power
TGS2352-2-5M ‘ EAR9 | 5ppT Reflective Switch
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- - TGS2352-2-SM
Tl" ' QU l n t . « 0.5 to 12 GHz High Power SPDT Reflective Switch

Recommended Operating Conditions

Absolute Maximum Ratings

Parameter Rating Parameter Min Typ Max Units
Control Voltage (Vc¢) -50V Ve -40/0 \%
Control Current (Ipc) -1.5to 6 mA Veo 0/-40 \%
Power Dissipation (Ppss) 5W lc1/ lco -0.25t0 0.1 mA
RF Input Power, CW, 50 Q, T =25 °C 44 dBm Electrical performance is measured under conditions noted in
Channel Temperature (Tc) 275 °C the electrical specifications table. Specifications are not

- cH guaranteed over all recommended operating conditions.
Mounting Temperature (30 Seconds) 320 °C
Storage Temperature -40to 150 °C

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

Electrical Specifications

Test conditions unless otherwise noted: 25 °C, V1 = —40/0 V, V2 = 0/-40 V, see Function Table on page 7

Parameter Min Typ Max Units
Operational Frequency Range 0.5 12 GHz
Insertion Loss <1 dB
Input Return Loss — Common Port 15 dB
Output Return Loss — Switched Port 15 dB
Isolation -35 dB
Output Return Loss — Isolated Port 3 dB
Input Power 43 dBm
Insertion Loss Temperature Coefficient -0.004 dB/°C
Switching Speed — On 31 ns
Switching Speed — Off 18 ns
Preliminary Datasheet: Rev - 01-07-14 -20of 11 - Disclaimer: Subject to change without notice
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Tl" ' QU l n t . « 0.5 to 12 GHz High Power SPDT Reflective Switch

Thermal and Reliability Information

Parameter Condition Value Units
Thermal Resistance (6,c) " Tease = 85°C 21 °C/W
Channel Temperature (Tcp) Tgase = 85°C, Vo1 =0V, Vgo = —40 V, 166 °C
Median Lifetime (Ty) Pn=20W, Ppiss =4.15W 3.21 x 10”8 Hours
Notes:

1. Measured to back of package

Median Lifetime
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TGS2352-2-SM

0.5 to 12 GHz High Power SPDT Reflective Switch

pical Performance

Insertion Loss vs. Freq. vs. Temp.
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TriQuint & TGS2352-2-SM

0.5 to 12 GHz High Power SPDT Reflective Switch

Typical Performance

Insertion Loss vs. Freq vs. Vg
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0.0 -20 : :
Temp. = +25 °C Temp. = +25 °C
0.5 -30
) A B e I R S -~
S0 R @ "0
@ X SN g
o NN =
—.15 NN & -50
= NN =
S / IR 5 — Vg=-30V
8 50 Vg=-20V A\ \[\\_\ 2 4 —Vo=-35V |
£ Ve=-25V SO\ I — Vg=-40V
25 ve--s0v —/ BN 70 |
e Vo=-35V AR )
Ve=-40V —— 3
_3-0 L L A \ _80
0 2 4 6 8 10 12 14 16 0 2 4 6 8 10 12 14 16
Frequency (GHz) Frequency (GHz)
Loss Compression vs. P,y vs. Temperature Loss Compression vs. P vs. Temperature
Ve=-40V, Freq=1 GHz Temp. = +25°C Ve=-40V, Freq =12 GHz Temp. = +25°C
0.0 = - 0.0 — -
) 77\ ) IR
205 205 NS
s +85 °C _/| s +85 °C_/ O\
g 1.0 +25 °C g 1.0 +25 C AYRA WY
o -40C_| o -40 C_| \ \
S Qo Y
E-15 E-15 VA
o o VY
S o Vit
3-2.0 3 -2.0 \
o o \
- -
25 2.5
\
\\
-3.0 -3.0 .

18 20 22 24 26 28 30 32 34 36 38 40 42 44

18 20 22 24 26 28 30 32 34 36 38 40 42 44
Input Power (dBm)

Input Power (dBm)

Loss Compression vs. P vs. Frequency Loss Compression vs. P vs. Vi

0.5
Ve=-40V Temp. = +25 °C Frequency = 1 GHz Temp. = +25 °C
0.0 0.0 - ————
—~ — )
m m %
Z-05 205 Y
< = Vo -15V \
@10 @10 Vg -20V \
o o Vg -25V
Qo [oR A
§'1~5 §'1-5 Vg -30 V
o \ P \YC _ig \\5 e
3-2.0 : @ -2.0 e
o \ o
25 1 2.5
-3.0 -3.0
18 20 22 24 26 28 30 32 34 36 38 40 42 44 18 20 22 24 26 28 30 32 34 36 38 40 42 44
Input Power (dBm) Input Power (dBm)
Preliminary Datasheet: Rev - 01-07-14 -50f 11 - Disclaimer: Subject to change without notice
© 2014 TriQuint

www.triquint.com



- - TGS2352-2-SM
Tl" ' QU l n t .7 0.5 to 12 GHz High Power SPDT Reflective Switch

OTOl vs. P,\/Tone vs. Temperature
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TGS2352-2-SM

0.5 to 12 GHz High Power SPDT Reflective Switch

Application Circuit
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The switch can be configured as a Single-Pole, Single-Throw (SPST) by terminating one
unused RF Out port with a 50 Q load.

Bias-up Procedure

1. Vi or Vgo set to 0 V (see Function Table for RF Path)
2. Vo or Vg setto -40 V (see Function Table for RF Path)

3. Apply RF signal to RF Input

Function Table

Bias-down Procedure

1. Turn off RF supply
2. TurnVgoor Vg to OV

3. Turn Vgyor Vo to O V

RF Path State Ve Ve
Insertion L oV 40V
RF In to RF Out1 (50 Q load to RF Out) oo 40V Y
RF In to RF Out2 (50 Q load to RF Outl) :szartt.lg: rose -govv _20\/ v
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TGS2352-2-SM

.« 0.5 to 12 GHz High Power SPDT Reflective Switch

Pin Description
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Pin No. Label Description
1-2, 4-6, 8-9, 11-17, GND _Connectgd to GND paddle (pin 23); must be grounded on PCB to
19-20, 22 improve isolation
3 RF IN RF Input; matched to 50 ohms; DC coupled
7 Veo Control voltage #2; External components are not required
10 RF OUT 2 Output #2, matched to 50 Q, DC coupled
18 RF OUT 1 Output #1, matched to 50 Q, DC coupled
21 Ve1 Control voltage #1; External components are not required
3 GND Backside Paddle. Multiple vias should be employed to minimize

inductance and thermal resistance.

PC Board Layout
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- - TGS2352-2-SM
Tl" ' QU l n t . « 0.5 to 12 GHz High Power SPDT Reflective Switch

Mechanical Information — Package Information and Dimensions
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Notes:
1. Material:
Package Base: Aluminum Nitride (AIN)
Package Lid: Liquid Crystal Polymer (LCP)
2. Finish:
Electroless Gold (Au): 2.54 to 8.89 ym
over
Electroless Nickel (Ni): 1.52 to 5.71 pm
3. Part marking:
2352: Part number
YY: Part Assembly year
WW: Part Assembly week
MXXX: Batch ID
4. Units: millimeters
Preliminary Datasheet: Rev - 01-07-14 -90of 11 - Disclaimer: Subject to change without notice
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Tr ' Qu ' n t . « 0.5 to 12 GHz High Power SPDT Reflective Switch

Recommended Soldering Temperature Profile
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T -Q - t . TGS2352-2-SM
r ' u ' n ~ 0.5 to 12 GHz High Power SPDT Reflective Switch

ESD Sensitivity Ratings Solderability
‘ Compatible with the latest version of J-STD-020, Lead-
. . . free solder, 260 °C.
MCautlon! ESD-Sensitive Device
RoHS Compliance
ESD Rating: Class 1A This part is compliant with EU 2002/95/EC RoHS
Value: Passes = 250 V min. directive (Restrictions on the Use of Certain Hazardous
Test: Human Body Model (HBM) Substances in Electrical and Electronic Equipment).

Standard: JEDEC Standard JESD22-A114

MSL Rating

Level 1 at +260 °C convection reflow
The part is rated Moisture Sensitivity Level TBD at 260 °C per
JEDEC standar IPC/JEDEC J-STD-020.

ECCN
US Department of Commerce EAR99

Contact Information

For the latest specifications, additional product information, worldwide sales and distribution locations, and information
about TriQuint:

This product also has the following attributes:
Lead Free

Halogen Free (Chlorine, Bromine)
Antimony Free

TBBP-A (C15H128r402) Free

PFOS Free

SVHC Free

Web: www.triquint.com Tel: +1.972.994.8465
Email: info-sales@triquint.com Fax: +1.972.994.8504

For technical questions and application information:

Email: info-products@triquint.com

Important Notice

The information contained herein is believed to be reliable. TriQuint makes no warranties regarding the information
contained herein. TriQuint assumes no responsibility or liability whatsoever for any of the information contained
herein. TriQuint assumes no responsibility or liability whatsoever for the use of the information contained herein. The
information contained herein is provided "AS IS, WHERE IS" and with all faults, and the entire risk associated with
such information is entirely with the user. All information contained herein is subject to change without notice.
Customers should obtain and verify the latest relevant information before placing orders for TriQuint products. The
information contained herein or any use of such information does not grant, explicitly or implicitly, to any party any
patent rights, licenses, or any other intellectual property rights, whether with regard to such information itself or
anything described by such information.

TriQuint 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.
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OCEAN CHIPS

OxreaH INeKTPOHMUKM
MocTaBKa 3ﬂeKTp0HHbIX KOMMOHEHTOB

Komnanusa «OkeaH DNEKTPOHMKM> MpEeAaraeT 3aK/Il04EHUE JONTOCPOYHbIX OTHOLLIEHMM NpU
MOCTaBKaX MMMOPTHbIX 3/1EKTPOHHbIX KOMMOHEHTOB HA B3aMMOBbIrOZHbIX YC10BMAX!

Hawwu npeumyliectsa:

- NlocTaBKa OpMrMHaIbHbIX UMMNOPTHbBIX 3/IEKTPOHHbIX KOMMOHEHTOB HanNpAMYy C NPOM3BOACTB AMEPUKM,
EBponbl M A3uK, a TaK e C KpYNHEMLIMX CKIaJ0B MMPa;

- LUnMpoKas sMHeMKa NOCTaBOK aKTUBHBIX M MACCMBHBIX MMMOPTHbBIX 3/1EKTPOHHbIX KOMMOHEHTOB (6onee
30 MJIH. HAMMEHOBAHUMN);

- MocTaBKa C/IOXKHbIX, AeDUUMUTHBIX, IM60 CHATLIX C NPOM3BOACTBA NO3ULMIA;

- OnepaTMBHbIE CPOKM NOCTABKM NOA 3aKa3 (0T 5 paboumx AHEN);

- JKCnpecc JoCTaBKa B 06YH0 TOYKY Poccuu;

- Momouwb KoHcTpyKTOpCKOro OTAena 1 KOHCynbTauumu KBaMPULUUPOBAHHBIX MHXEHEPOB;

- TexHM4ecKaa nogaepkka NpoeKTa, NomMollb B NoA6ope aHanoros, NocTaBka NPOTOTUNOB;

- [locTaBKa 3/1EKTPOHHbIX KOMMOHEHTOB NoJ, KOHTposiem BIT;

- CUcTeMa MeHeaXXMeHTa KayecTBa cepTudmumpoBaHa no MexayHapogHomy ctaHgapTy 1SO 9001;

- Mp1 HEO06XOAMMOCTH BCA NPOAYKLUMA BOEHHOIO M adPOKOCMMYECKOrO Ha3HaYeHMA NPOXoAUT

MCMbITaHMA M CEPTUMhMKALMIO B TaGOPATOPMM (MO COrIACOBAHMIO C 3aKa34YMKOM);
- MocTaBKa cneumanusmMpoBaHHbIX KOMMOHEHTOB BOEHHOMO M a3POKOCMMYECKOr0 YPOBHSA KayecTBa

(Xilinx, Altera, Analog Devices, Intersil, Interpoint, Microsemi, Actel, Aeroflex, Peregrine, VPT, Syfer,
Eurofarad, Texas Instruments, MS Kennedy, Miteq, Cobham, E2V, MA-COM, Hittite, Mini-Circuits,
General Dynamics u gp.);

KomnaHua «OkeaH JNEeKTPOHMKKU» ABNAETCA oduuMabHbIM AUCTPUOLIOTOPOM M SKCKJIHO3MBHbBIM
npesctasuteneM B Poccum ofHOrO M3  KpPYMHEMWMX MPOM3BOAMUTENIEM Pa3beEMOB BOEHHOMO W
A3pPOKOCMMYECKOro Ha3sHavyeHuMs <«JONHON», a Tak Xe oduuMaibHbiIM AUCTPUOBIOTOPOM MU
JKCK/II03MBHbIM nNpeacTaBuTenieM B Poccvn npousBoauTENA BbICOKOTEXHOIOMMYHBIX M HaAEXHbIX
peweHun ans nepeaaym CBY curHano «FORSTAR>.

«JONHON> (ocHoBsaH B 1970 T.)

PasbeMbl crneumanbHOro, BOEHHOMo M A3POKOCMHNYECKOIo
Ha3Ha4YeHHA:

JONHON (MpuMeHsOTCA B BOEHHOM, aBMALMOHHOM, a3POKOCMMYECKOM,

MOPCKOM, KeNe3HOAOPOXKHOM, TOpHO- M HedTeao6biBatoLLeN
0Tpac/AX NPOMbILLIEHHOCTH)

«FORSTAR> (ocHoBaH B 1998 r.)

BY coegmHmnTENN, KOAKCHaNbHbIE Kabenn

’ ) ®
KabenbHble COOPKM M MMKPOBONIHOBbIE KOMMOHEHTbI: FORS 'AR
L

(MpuMeHsaTCA B TEJIEKOMMYHMKAUMAX  FPaXXAaHCKOro M
cneuManbHOrO HasHayeHus, B cpeacTBax cBA3sM, PJIC, a TaK xe
BOEHHOM,  aBMALUMOHHOM M AdPOKOCMMYECKOM  OTpacisx
NPOMBILLNIEHHOCTH).

TenedoH: 8 (812) 309-75-97 (MHOroKaHasbHbIN)

dakc: 8 (812) 320-03-32

DNIeKTpPOHHas noyTa: ocean@oceanchips.ru

Web: http://oceanchips.ru/

Appec: 198099, r. CaHkT-leTepbypr, yn. KananHuHa, 4. 2, Kopn. 4, amT. A




