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MIGRODEVIGES
Product Description SHF-0589

Sirenza Microdevices’ SHF-0589 is a high performance AlGaAs/
GaAs Heterostructure FET (HFET) housed in a low-cost sur- | ().(05-3 GHZ, 2 Watt

face-mount plastic package. The HFET technology improves
breakdown voltage while minimizing Schottky leakage current GaAS HFET
resulting in higher PAE and improved linearity.

Output power at 1dB compression is +33.4 dBm when biased
for Class AB operation at 7V,345mA at 1.96 GHz. The +46.5 Product Features
dBm third order intercept makes it ideal for high dynamic range, | o High Linearity Performance at 1
high intercept point requirements. It is well suited for use in +33.4 dBm P1dB
both analog and digital wireless communication .

infrastructure and subscriber equipment including 3G, cellular, +46.5 dBm OIP3
PCS, fixed wireless, and pager systems. +26 dBm IS-95 Channel Po
. . +11.5 dB Gain
Typical Gain Performance (7V,345mA)
40 ® +23.7dBm W-CD el Power
35 ¢ High Drain Effici 0% at P1dB)
i% 30 . .
x 25 Applicatio
g 20 Gmax - .
O 15 ] * Analo igital Wireless Systems
§ 107 Gain —— 3 r,PCS
g i 1 i ireless, Pager Systems
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Frequency (GHz)

itions, 25C
Device Characteristics L o=345mA
otherwise noted)

Test
Frequency

0.90 GHz
Gmax Maximum Available Gain *, Z=Z* 1.96 GHz dB - 17.4 -
2.14 GHz dB - 16.6 -
S, Insertion Gain [ Z,=Z = 50 Ohms 0.90 GHz dB 14.1 15.7 17.3

Gain Power Gain @ Application Circuit 1.96 GHz dBm 10.3 11.5 12.7

OIP3 Output Third Order Inte Application Circuit 1.96 GHz dBm 44 46.5 -

P1dB t 21 Application Circuit 1.96 GHz dBm 31.9 334 -

P ian Application Circuit 1.96 GHz dBm - 26.2 -
NF Application Circuit 1.96 GHz dB - 3.7 -
lhss Vo= Vpgpr Vgs= OV mA 816 1176 1536
g Vis= Vpspr Ves= -0.25V mS 576 792 1008
vV, V= 2.0V, I,g= 2.4mA \Y -3.0 -1.9 -1.0

urce Breakdown Voltage lss= 4.8mA, drain open \Y - -17 -15
e-Drain Breakdown Voltage lsp=4.8mA, V = -5.0V Vv - -22 -17
Thermal Resistance junction-to-lead °C/W - 23 -
s Operating Voltage B! drain-source Vv - - 8.0
o Operating Current ! drain-source, quiescent mA - - 480
Ploss Power Dissipation B! C - - 24

[1] 100% tested - Insertion gain tested using a 50 ohm contact board (no matching circuitry) during final production test.

[2] Sample tested - Samples pulled from each wafer/package lot. Sample test specifications are based on statistical data from sample test measurements. The test fixture is
an engineering application circuit board. The application circuit was designed for the optimum combination of linearity, P1dB, and VSWR.

[3] Maximum recommended power dissipation is specified to maintain T,<140C at T =85C. V¢ *1,,<2.4W is recommended for continuous reliable operation.

The information provided herein is believed to be reliable at press time. Sirenza Microdevices assumes no responsibility for inaccuracies or omissions.
Sirenza Microdevices assumes no responsibility for the use of this information, and all such information shall be entirely at the user’'s own risk. Prices and specifications are
subject to change without notice. No patent rights or licenses to any of the circuits described herein are implied or granted to any third party. Sirenza Microdevices does not

B S TGY AR v ione VR A TR BT AP TEL 7SR 03367033 FAX:0755-83376182 E-MAIL:sZ5520@163.com
522 Almanor Ave., Sunnyvale, CA 94085 Phone: (800) SMI-MMIC http://www.sirenza.com

1 EDS-101242 Rev F



b E"Z p://www.rfoe.net/ TEL:0755-83396822 FAX:0755-83376182 E-MAIL:szss20@163.com
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SHF-0589 2 Watt HFET
Absolute Maximum Ratings
MTTF is inversely proportional to the device junction Parameter Symbol Value Unit
temperature. For junction temperature and MTTF Drain Current [ 640 m
considerations the bias condition should also
. . . Forward Gate Current losr 4.8
satisfy the following expression:
Reverse Gate Current losr 4.8
Poe <(T,-T)/R,, Drain-to-Source Voltage Vs 9 \Y
Gate-to-Source Voltage A <-! \%
where: RF Input P P 0 W
nput Power m!
Poc o (W) p "
T = Junctlon Temperature ( C) Operating Lead Temperature e Graph °C
T Lead Temperature (pin 4) (°C) Storage Temperature Range -40 to +165 °C
o
R = Thermal Resistance (“C/W) Power Dissipation See Graph W
Channel Temperature 165 °C
Operation of this device b any one of these limits may cause
permanent damag or reliable continuous operation, the device
voltage and curr st not exceed the maximum operating values
specified in the age
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Design Considerations and Trade-offs

part precludes the u ed gate voltage for all devices. Active bias circuitry or manual gate bias alignment is
recommended to ain/acceptable performance (RF and thermal).

2. Active bi is strongly recommended for class A operation (backoff >6dB).

3. Foplargesignal operation (< 6dB backoff) class AB operation is required to maximize the FET’s performance.

ive gate bias circuitry is generally required to achieve pure class AB performance. This is generally accomplished
Itage divider with temperature compensation. Per item 1 above the gate voltage should be aligned for each
to eliminate the effects of pinchoff process variation.

Choose the operating voltage based on the amount of backoff. For large signal operation the drain-source voltage
should be increased to 8V to maximize P1dB. For small signal operation OIP3 may be improved by reducing the voltage
and increasing the current. The recommended application circuit should be re-optimized if the recommended 7V bias
condition is not used. Make sure the quiescent bias condition does not exceed the recommended power dissipation
limit (shown on page 1).

SUNSTAR http://www. rfoe.net/ TEL:0755-83397033 FAX:0755-83376182 E-MAIL:szs520@163.com

522 Almanor Ave., Sunnyvale, CA 94085 Phone: (800) SMI-MMIC http://www.sirenza.com
2 EDS-101242Rev F



b E"Z p://www.rfoe.net/ TEL:0755-83396822 FAX:0755-83376182 E-MAIL:szss20@163.com

MICRODEVICES ]

SHF-0589 2 Watt HFET
De-embedded S-Parameters (Z;=Z =50 Ohms, V_ =7V, |, ,=345mA, 25°C)

0 Gain & Isolation 0 S$11, S22 vs Frequency é
_ 35 5 , \ 0
m \ 10 = Ao 5
< 30 10 & 2
X 25 k> 15 &
®© \ Gmax 2
(% 20 -20 S
c 15 — Isolation| -25 g
(‘B 10 //— — -30 ~ 0.0

5 > -35
0 / Gain [ — | 40

0 1 2 3 4 5 6
Frequency (GHz)

Note: S-parameters are de-embedded to the device leads with Z =7 =50Q. presents typical performace of the device.
De-embedded s-parameters can be downloaded from our website (www.sir

\\
| —
< ] Vg, = -2.0 to OV, 0.2V steps
2 T=25°C
[ E—
//

-45dBc -55dBc
bhq P1dB  Channel  Channel OIP3! i §22 NF
(mA) (dBm) Power Power (dBm) (dB) (dB)

(dBm) (dBm)
#9900 7 345 320 2574 2324 45.0 16.3 20 | 10 | 36
N 1960 7 345 334 26.2 ¥ 23.2 4 46.5 115 15 | 12 | 3.7
2140 7 345 327 23.7 1 20.5 1! 46.4 11.1 15 | 12 | 44

[4] 1S-95 CDMA Channel Power (9 Fwd Channels, 885kHz offset, 30kHz Adj Chan BW)
[5] W-CDMA Channel Power (64 DPCH, 5MHz offset, 3.84MHz Adj Chan BW)

[6] P, ;= +15dBm per tone, 1MHz tone spacing
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. SHF-0589 2 Watt HFET
Caution: ESD sensitive

Appropriate precautions in handling, packaging and Part Number Ordering Information
M testing devices must be observed.

Pin Description

Part Number Reel Size Devices/Reel
Pin # Function Description SHF-0589 s 1000
1 Gate RF Input 0
2 Source Connection to ground. Use via holes to reduce lead _ Part Symbo“zation \
inductance. Place vias as close to ground leads as possible.
3 Drain RF Output The part will be symbolized wj ‘H5”
7 Sowce  |Same as Pin2 designator and a dot signifying pi e top

surface of the package.

Mounting and Thermal Considerations

It is very important that adequate heat sinking be
provided to minimize the device junction
temperature. The following items should be
implemented to maximize MTTF and RF
performance.

1. Multiple solder-filled vias are required directly
below the ground tab (pin 4). [CRITICAL]

2. Incorporate a large ground pad area with
multiple plated-through vias around pin 4 of the
device. [CRITICAL]

3. Use two point board seating to lower the thermal

resistance between the PCB and mounting plate.

Place machine screws as close to the ground tab o (l_gi 15
(pin 4) as possible. [CRITICAL] 'L £

4. Use 2 ounce copper to improve the PCB’s, T
spreading capability. [CRITICAL]

5. Thermal transfer paste should be use DIMENSIONS ARE IN INCHES

the PCB and the mounting plate to eat

spreading capability. [RECOMME
Re

ded Mounting Configuration for
um RF and Thermal Performance

o fﬂd Plane

Plated Thru

00 Holes 0O O O
(0.020" DIA)
O 060 O
e Ojloliﬂ/ SHF-0x89
T O
L OygT_ ]

O :
Machine ©0o0
Screws
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e MO R THEHL/DOC/DOM HL AL B RS ST HLIT AL MCU/DSP/ARM/FPGA 4K
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VAR T 2 BRIV 22 L RO 27 (DEZE R KM I By A i B B 90 1 e 20 R A ks k
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T BT ARER RS R Tl JGER. Striona . Ak SR B, L B
Wi TR MBE. B s B CAD. EDA Hfh. JFAR MBI L T H s Bl e ARk,
XU E SR BHE I SCEFT R e A A E P L SEE TR T . KRR Lol k
A B, DR BT B CATV #8fF: SR, VCO. XS, PINJFR. AR MNE. JF
RME L AR A . DR A A BORAS . TR MMIC, RME . MG ds. Dhords.
WG G TERES . DEDEAS . BRETES. AT BARGE. MBI e oo A
Ph: LLANRSVE . LAMBWCE . JGrBIT G, JRRIE . RO TAE IR TR AL AR A0
TAREFIOCER AT DRI RGBT RS RO SGEF OGRS DO L O
HIES . J6IFIC. DWDM A A S RIS A« F P N R GO GIUR de SEE . JeehidE s
JCETBRE/ RRET . J6REhkAs . JBLTIE FCAE . JGRR R AR SR G AR JHMT AR DU I e
TCBMUR S IR . W 2F U5 FIRE A
B2 77 W A w7 e B R Dl -
T s v EAL RS B S B http://www. sensor—ic. com/
WL T 2™ http://www. pc—ps. net/
FIA T Iegs M : http://www. sunstare. com/
T T IA T 6 HL ™ S HT TP : //www. rfoe. net/
R IA T T fh I/ /www. icasic. com/
R rIE SRR = 5 2/ /www. sunstars. en/ IR CES AR B AL
Mk RN T AR F DA A2 2% A DA I 1K 1602 %
i 1E: 0755-82884100 83397033 83396822 83398585
fEE.: 0755-83376182  (0) 13823648918 MSN: SUNS8888@hotmail. com
ME%k: 518033  E-mail:szss20@163. com QQ: 195847376
DRYIBERS RS0 IRYIERRALEE FE A% f 1 T1T3% 2583 %5 Hiif: 0755-83665529 25059422
HARSH: 0755-83394033 13501568376
WAN R RV BOR, SOt AU« L, RABRSE, Wk fL At
Jentor Awl: AE U IEIX AR H 132 5k iR JE 3097 5
TEL: 010-81159046 82615020 13501189838 FAX: 010-62543996
By AT BT AR B 668 5 LI TR HL T 1T D125 5
TEL: 021-28311762 56703037 13701955389 FAX: 021-56703037
PE2 5y ATl P mB E R IX 20 B (Hh LR AR B MR R 5T )
VY257 2 F e 88 5 HL TRk % D23 5
TEL: 029-81022619 13072977981 FAX:029-88789382
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