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MASW-007/813

GaAs SPAT High Power Switch
DC -3 GHz Rev. V2

Features Functional Schematic

e Low Voltage Operation: 2.5V
e Low Harmonics: < -66 dBc at +34 dBm & 1 GHz
e Low Insertion Loss: 0.7 dB at 1 GHz
e High Isolation: 25 dB at 2 GHz
e 0.5 micron GaAs pHEMT Process
o Low Profile, Lead-Free 3 mm PQFN Package RF4
e Halogen-Free “Green” Mold Compound 10,', oF
e RoOHS* Compliant and 260°C Re-flow Compatible N
Description
M/A-COM’s MASW-007813 is a GaAs pHEMT I
MMIC single pole four throw (SP4T) high power RF3
switch in a low cost, low profile, lead-free 3 mm mljFH
PQFN 16-lead package. The MASW-007813 is P
ideally suited for applications where high power, low
control voltage, low insertion loss, high isolation, V2 V1 V4 V3
small size and low cost are required.
Typical applications are for GSM and DCS handset Pin Configuration
systems that connect separate transmit and receive - - —
functions to a common antenna, as well as CDMA Pin No. Pin Name Description
handset and other related applications. The 1 RF1 RF Port 1
MASW-007813 can b? use_d in all systems operating 5 GND RF Ground
up to 3 GHz requiring high power at low control
voltage. 3 GND RF Ground
4 RF2 RF Port 2
The MASW-007813 is fabricated using a 0.5 micron 5 V2 Control 2
gate length GaAs pHEMT process. The process
features full passivation for performance and 6 Vi Control 1
reliability. 7 \Z! Control 4
8 V3 Control 3
9 RF3 RF Port 3
Ordering Information ' 10 GND RF Ground
Part Number Package 1 GND RF Ground
MASW-007813-TR3000 3000 piece reel 12 RF4 RF Port 4
MASW-007813-001SMB Sample Board 13 GND RF Ground
1. Reference Application Note M513 for reel size information. 14 ANT Antenna Port
2. All sample boards include 5 loose parts. 15 GND RF Ground
16 GND RF Ground
17 GND (paddle) RF Ground

3. The exposed pad centered on the package bottom must be
connected to RF and DC ground.

* Restrictions on Hazardous Substances, European Union Directive 2002/95/EC.

ADVANCED: Data Sheets contain information regarding a product M/A-COM Technology Solutions « North America Tel: 800.366.2266 / Fax: 978.366.2266
is considering for development. Performance is based on target specifications, simulated results, « Europe Tel: 44.1908.574.200 / Fax: 44.1908.574.300
and/or prototype measurements. Commitment to develop is not guaranteed. « AsialPacific Tel: 81.44.844.8296 / Fax: 81.44.844.8298

PRELIMINARY: Data Sheets contain information regarding a product M/A-COM Technology . - . .
Solutions has under development. Performance is based on engineering tests. Specifications are Visit www.macomtech.com for additional data sheets and product information.

typical. Mechanical outline has been fixed. Engineering samples and/or test data may be available. MIA-COM Technology Solutions Inc. and its affiliates reserve the right to make
Commitment to produce in volume is not guaranteed. changes to the product(s) or information contained herein without notice.
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Electrical Specifications: Tpo =25°C,Vc =0V /2.75V,Pxn=34dBm, Z,=50 Q
Parameter Test Conditions Units Min. Typ. Max.
DC -1 GHz — 0.7 0.85
Insertion Loss ° 1-2GHz dB — 0.8 —
2-3GHz — 1.0 —
DC -1 GHz 25 33 —
Isolation 1-2GHz dB — 27 —
2-3GHz — 23 —
Return Loss DC - 3 GHz dB — 20 —
P0.1dB 1 GHz dBm — 38 —
P2 Two Tone, +26 dBm/Tone, 5 MHz spacing, > 50 MHz dBm — 96 —
IP3 Two Tone, +26 dBm/Tone, 5 MHz spacing, > 50 MHz dBm — 58 —
2nd Harmonic 1 GHz, Pin = +34 dBm dBc — -76 -68
3rd Harmonic 1 GHz, Pin = +34 dBm dBc — -68 -66
Trise, Tfall 10% to 90% RF, 90% to 10% RF ns — 40 —
Ton, Toff 50% Control to 90% RF, 50% Control to 10% RF ns — 110 —
Transients mV — 40 —
Control Current Vc=2.75V HA — 20 80

4. For positive voltage control, external DC blocking capacitors are required on all RF ports.
5. Insertion loss can be optimized by varying the DC blocking capacitor value, e.g. 1000 pF for 100 MHz - 1 GHz, 39 pF for 0.5 GHz - 3 GHz.

Truth Table &’

Absolute Maximum Ratings °

ANT - | ANT -| ANT -| ANT - Parameter Absolute Maximum
Vi V2| V3| V4 'RF1 | RF2 | RF3 | RF4
Max Input Power +38 dBm
1 0 0 0 On Off Off Off (0.5 -3 GHz, 2.75 V Control)
0 1 0 0 Off on Off Off Operating Voltage +8.5 volts
0 0 1 0 off Off on Off Operating Temperature -40°'C to +85°C
0 0 0 1 off off off on Storage Temperature -65Cto +150°C

6. Differential voltage, V (state 1) - V (state 0), must be +2.5 V
minimum and must not exceed 8.5 V.

7.0=-85Vto0V,1=-6Vto85V

8. Exceeding any one or combination of these limits may cause
permanent damage to this device.

ADVANCED: Data Sheets contain information regarding a product M/A-COM Technology Solutions
is considering for development. Performance is based on target specifications, simulated results,
and/or prototype measurements. Commitment to develop is not guaranteed.

PRELIMINARY: Data Sheets contain information regarding a product M/A-COM Technology
Solutions has under development. Performance is based on engineering tests. Specifications are
typical. Mechanical outline has been fixed. Engineering samples and/or test data may be available.
Commitment to produce in volume is not guaranteed.

* North America Tel: 800.366.2266 / Fax: 978.366.2266
» Europe Tel: 44.1908.574.200 / Fax: 44.1908.574.300
» Asia/Pacific Tel: 81.44.844.8296 / Fax: 81.44.844.8298
Visit www.macomtech.com for additional data sheets and product information.

M/A-COM Technology Solutions Inc. and its affiliates reserve the right to make
changes to the product(s) or information contained herein without notice.
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Typical Performance Curves

Insertion Loss Isolation
1.2 40
L~
e
—~ 10 35
m .
i S )
] e d / -7 T
o - -’ c
T o8 = P g 30 e
b= -— —-— 485°
=l - _—1 .7 % — — -40°C
E -~ // N - L]
2 / -=1"" -
£ s _—=r ey B 25
— = -40°C
0.4 20
0.5 1.0 15 2.0 2.5 3.0 0.5 1.0 15 2.0 25 3.0
Frequency (GHz) Frequency (GHz)
Return Loss Harmonics vs. Control Voltage, 1 GHz
0 -60 : :
2nd Harmonic
== 3rd Harmonic
+25°C
v e .
[11] o
T Q |—d— L
@ e bl
2 5 - = Pt L 70
| ~ \\ - -7 ] =
E S -— Py . P o
3 AN \/ v E
g N / £
30 h d -75
E—
40 -80
0.5 1.0 15 2.0 25 3.0 2.0 2.5 3.0 35 4.0 45 5.0
Frequency (GHz) Control Voltage (V)

ADVANCED: Data Sheets contain information regarding a product M/A-COM Technology Solutions
is considering for development. Performance is based on target specifications, simulated results,
and/or prototype measurements. Commitment to develop is not guaranteed.

* North America Tel: 800.366.2266 / Fax: 978.366.2266
» Europe Tel: 44.1908.574.200 / Fax: 44.1908.574.300

PRELIMINARY: Data Sheets contain information regarding a product M/A-COM Technology * As,alPamﬁc Tel: 81'44'844'82.96/ Fax: 81.44.844.8298 . .
Solutions has under development. Performance is based on engineering tests. Specifications are Visit www.macomtech.com for additional data sheets and product information.
typical. Mechanical outline has been fixed. Engineering samples and/or test data may be available. MIA-COM Technology Solutions Inc. and its affiliates reserve the right to make
Commitment to produce in volume is not guaranteed.

changes to the product(s) or information contained herein without notice.
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Low Profile, Lead-Free 3 mm 16-lead PQFN 1
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1. REFERENCE JEDEC MO-220, VAR. WEED-6 FOR ADDITIONAL DMENSIONAL AND 130

TOLERENCE INFORMATION
2. REFERENCE S2083 APPLICATION NOTE FOR PCB FOOTPRINT INFORMATION
3 ALL DIMENSIONS SHOWN AS INCHES/MM

"Reference Application Note M538 for lead-free solder reflow recommendations.
Meets JEDEC moisture sensitivity level 1 requirements.
Plating is 100% matte tin over copper.

Qualification

Qualified to M/A-COM specification REL-201, Proc-
ess Flow —2.

Handling Procedures

The following precautions should be observed to
avoid damage:

Static Sensitivity

Gallium Arsenide Integrated Circuits are sensitive
to electrostatic discharge (ESD) and can be dam-
aged by static electricity. Proper ESD control tech-
niques should be used when handling these de-
vices.

ADVANCED: Data Sheets contain information regarding a product M/A-COM Technology Solutions « North America Tel: 800.366.2266 / Fax: 978.366.2266
is considering for development. Performance is based on target specifications, simulated results, « Europe Tel: 44.1908.574.200 / Fax: 44.1908.574.300
and/or prototype measurements. Commitment to develop is not guaranteed. « AsialPacific Tel: 81.44.844.8296 / Fax: 81.44.844.8298

PRELIMINARY: Data Sheets contain information regarding a product M/A-COM Technology . - . .
Solutions has under development. Performance is based on engineering tests. Specifications are Visit www.macomtech.com for additional data sheets and product information.

typical. Mechanical outline has been fixed. Engineering samples and/or test data may be available. MIA-COM Technology Solutions Inc. and its affiliates reserve the right to make
Commitment to produce in volume is not guaranteed. changes to the product(s) or information contained herein without notice.
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KomnaHus ((3J'IeKTpO|_|J'|aCT» npeanaraeT 3akKn4vyeHmne onrocpoYHbIX OTHOLLIEHUN npu
NOoCTaBKaxX MMMNOPTHbIX 3NTEKTPOHHbIX KOMMOHEHTOB Ha B3aMMOBbLIFO4HbIX yCJ'IOBI/lFlX!

Hawwn npeumyuiectsa:

e OnepaTuBHbIE NOCTABKM LUMPOKOrO CMeKTpa 3NeKTPOHHbIX KOMMNOHEHTOB OTEYECTBEHHOIO U
MMMOPTHOrO NPON3BOACTBA HANPAMYO OT MPOM3BOAMTENEN U C KPYNMHENLLNX MUPOBbLIX
CKNaaos.;

MocTaBka 6onee 17-TM MUNIIMOHOB HAMMEHOBAHWUIN 3NEKTPOHHbLIX KOMMNOHEHTOB;

MocTaBka CNoXHbIX, AeULNTHBIX, MMOO CHATLIX C MPOM3BOACTBA NO3ULIUIA;

OnepaTtunBHbIE CPOKM NOCTABKM Nof 3aka3 (0T 5 pabounx gHewn);

OKcnpecc goctaska B Nnobyto Touky Poccuu;

TexHnyeckas nogaepkka npoekTa, NomMoLLlb B nogdope aHanoros, NocTaBka NPOTOTUMOB;

Cuctema MeHeXMeHTa KavyecTBa cepTuduumnposaHa no MexayHapogHomy ctaHgapTty 1ISO

9001;

o JlnueHausa ®CH Ha ocyulecTBneHne paboT ¢ NCNONb30BaHWEM CBEOEHUIN, COCTABAOLLINX
rocygapCTBEHHYIO TalHy;

o [locTaBka cneumnanmampoBaHHbIX KOMNoHeHToB (Xilinx, Altera, Analog Devices, Intersil,
Interpoint, Microsemi, Aeroflex, Peregrine, Syfer, Eurofarad, Texas Instrument, Miteq,
Cobham, E2V, MA-COM, Hittite, Mini-Circuits,General Dynamics v gp.);

MoMMMO 3TOro, O4HMM M3 HanpaBnNeHU koMnaHum «AnekTpollnacT» ABNseTca HanpaBneHne

«UcTouHmkn nutaHua». Mel npeanaraem Bam nomoub KoHCTpyKTOpCKOro otaena:

e [logGop onTuManeHOro peleHus, TexHn4eckoe 060CHOBaHME Npu BbIOOpPE KOMMOHEHTA;
Monbop aHanoros.;
KoHcynbTaumm no NpUMEHEHMIO KOMMOHEHTA;
MocTaBka 06pa3yoB M NPOTOTUMNOB;
TexHn4veckasn noaaepka npoekTa;
3awmTa OT CHATMSA KOMMOHEHTA C NPON3BOACTBA.

Kak c Hamu cBfizaTbCcA

TenedoH: 8 (812) 309 58 32 (MHOrokaHanbHbIN)
Pakc: 8 (812) 320-02-42

OnekTpoHHas nouTta: org@eplastl.ru

Aapec: 198099, r. Cankt-INeTepbypr, yn. KannHuHa,
Oom 2, kopnyc 4, nutepa A.
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