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S SIRENZA

MICRODEVICES SHF-0189

PI’OdUCt DeSCI'Iptlon SHF 01892 RoHS Compliant
Sirenza Microdevices’ SHF-0189 is a high performance AlGaAs/GaAs - & Green Package
Heterostructure FET (HFET) housed in a low-cost surface-mount plastic 0.05 - 6 GHz. 0.5 Watt

. , U.

package. The HFET technology improves breakdown voltage while minimiz-
ing Schottky leakage current resulting in higher PAE and improved linearity. |(GgAs HFET

Output power at 1dB compression for the SHF-0189 is +27 dBm when
biased for Class AB operation at 8V,100mA. The +40 dBm third order
intercept makes itideal for high dynamic range, high intercept point require-
ments. Itis well suited for use in both analog and digital wireless communi-
cation infrastructure and subscriber equipment including 3G, cellular, PCS,
fixed wireless, and pager systems.

The matte tin finish on Sirenza’s lead-free package utilizes a post anneal-
ing process to mitigate tin whisker formation and is RoHS compliantper EU |Product Features
Directive 2002/95. This package is also manufactured with green molding

compounds that contain no antimony trioxide nor halogenated fire retar- * Now available in Lead Free, RoHS

Compliant, & Green Packaging

dants.
Tvoical Gain Pert (BV,100mA) e High Linearity Performance at 1.96 GHz
ypical ain Perrormance , m
35 +27 dBm P1dB
30 +40 dBm Output IP3
T 25 - Gmax _+16.5 d_B Ga_m_
< 20 * High Drain Efficiency
£ 15 | [ « See App Note AN-031 for circuit details
) ™~ |
< 10 ] S
g s Gain — ] Applications
0 * Analog and Digital Wireless Systems
-5 * 3G, Cellular, PCS
c 1 2 3 4 5 6 7 8 « Fixed Wireless, Pager Systems

Frequency (GHz)

Test Conditions, 25C

. L Test .
Symbol Device Characteristics Y os s 1po=100m A Frequency Units
(unless otherwise noted)
. . . 0.90 GHz 23.3
7 -7

G max Maximum Available Gain Z,=2.*,2=2 196 GHz dB 20 .1

. . 0.90 GHz 16.6 18 .4 20.2
1l =z =
S, Insertion Gain Z,=2,=50 Ohms 196 GHz dB 14.7
. . . . . . 0.90 GHz 18.6
2]
Gain Power Gain Application Circuit 196 GHz dBm 16.7
. . . . . . 0.90 GHz 40
2]
OIP3 Output Third Order Intercept Point Application Circuit 196 GHz dBm 40
. . . . . . 0.90 GHz 27 .2
121

P1dB Output 1dB Compression Point Application Circuit 196 GHz dBm 275

NF Noise Figure Application Circuit 1.96 GHz dB - 3.2
Iss Saturated Drain Current Vis= Viger Veg= 0V m A 204 294 384
[<] Tranconductance Vis= Vispr Vgg= -0.25V m S 144 198 252
V., Pinch-Off Voltage [! V=20V, I,g=0.6mA \ -3.0 -1.9 -1.0
BV Gate-Source Breakdown Voltage ! lgs= 1.2m A, drain open \% - -17 -15
BV, Gate-Drain Breakdown Voltage ) lgp= 1.2mA, V = -5.0V \% - -22 -17

R th Thermal Resistance junction-to-lead °C IW - 80
Vs Operating Voltage [BJ drain-source \% - - 8.0
b o Operating Current B! drain-source, quiescent mA - - 160
Poss Power Dissipation B! w - - 0.8

[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 <150C at T, =85C. V_.* 15o<0.8W 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 authorize or warrant any Sirenza Microdevices product for use in life-support devices and/or
systems. Copyright 2003 Sirenza Microdevices, Inc. All worldwide rights reserved.
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MICRODEVICES

Absolute Maximum Ratings

MTTF is inversely proportional to the device junction Parameter Symbol | Value unit
temperature. For junction temperature and MTTF Drain Current bs 200 mA
cor_15|derat|0ns th_e bias con(_imon should also Forward Gate Curent e 12 A
satisfy the following expression:
Reverse Gate Current losr 1.2 mA
Poe <(T,-T) /R, Drain-to-Source Voltage Vs +9.0
Gate-to-Source Voltage Vs <-50r>0
where: RF Input P P 200 W
| ower m
PDC = IDS * VDS (W) d -
T, = Junction Temperature (°C) Operating Lead Temperature T See Graph °C
J
T, = Lead Temperature (pin 4) (°C) Storage Temperature Range T, -40 to +150 °C
- H o
RTH = Thermal Resistance (*C/W) Power Dissipation Poss See Graph W
Channel Temperature T, +165 °C
MTTF @ TJ:l5OC exceeds 1E7 hours Operation of this device beyond any one of these limits may cause
permanent damage. For reliable continuous operation, the device
volta%_e and current must not exceed the maximum operating values
specified in the table on page 1.
s Power Derating Curve
~ 150
o
2 125 v )
o V/ This area not recommended
z 1.00 /A for continuous reliable operation.
‘g 0.75
‘@ 0.50 = Operational (Tj<150C)
[}
a 025 = = m ABS MAX (Tj<165C) |
T
£ 000 : : : : : : :
|_

-40 -15 10 35 60 8 110 135 160
Lead Temperature (C)

Typical Performance - Engineering Application Circuits (See App Note AN-031)

Freq Vos IDQ P1dB OIP3* Gain S11 Syyi NF
(MHz) ) (mA) (dBm) (dBm) (dB) (dB) (dB) (dB)
900 8 100 272 40 18.6 -25 -13 47
1960 8 100 276 40 16.7 -20 -8 3.2
2140 8 100 275 40 15.2 24 14 3.8
2450 8 100 273 40 15.2 -16 14 3.1

* P o= +15dBm per tone, 1MHz tone spacing

Data above represents typical performance of the application circuits noted in Application Note AN-031.
Refer to the application note for additional RF data, PCB layouts, and BOMs for each application circuit. The
application note also includes biasing instructions and other key issues to be considered. For the latest
application notes please visit our site at www.sirenza.com or call your local sales representative.
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MICRODEVICES

De-embedded S-Parameters (Z,=Z =50 Ohms, V =8V, I ;=100mA, 25°C)
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De-embedded s-parameters can be downloaded from our website (www.sirenza.com).

DC-IV Curves
0.35
0.3 3 — ——
0.25 —
< 02 V., = -2.0 to OV, 0.2V steps
80.15 — T=25°C
- — ]
0.1 + — ]
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Vis (V)
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Pin Description

Pin # Function Description
1 Gate RF Input
2 Source Connection to ground. Use via holes to reduce lead
inductance. Place vias as close to ground leads as possible.
3 Drain RF Output
4 Source Same as Pin 2

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 (pin 4) as
possible. [RECOMMENDED]

4. Use 2 ounce copper to improve the PCB’s heat spreading
capability. [RECOMMENDED]

Recommended Mounting Configuration for
Optimum RF and Thermal Performance

Ground Plane

Plated Thru
Holes O O O
(0.020" DIA)
O O©0 O
o ojofo P SHF-0x89
Jt(ﬂdﬁﬂ/
IR
@]
Machine ©0o 0

Screws \

SUNSTAR

SHF-0189 0.5 Watt HFET

4

Part Number Ordering Information

Part Number Reel Size Devices/Reel
SHF-0189 7" 1000
SHF-0189Z 7" 1000

Part Symbolization

The part will be symbolized with the “H1”
designator and a dot signifying pin 1 on the top
surface of the package.

Package Dimensions

.177.068 < N .019.118

o
Oj;i i.DlS

-

DIMENSIONS ARE IN INCHES

I -
H1 H1Z

A
A

Phone: (800) SMI-MMIC

Caution: ESD sensitive
Appropriate precautions in handling, packaging and
testing devices must be observed.

http://www.sirenza.com
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=4 A rooft, A, FSr 4. R, Jbnt. WYL bilg. U, peEaE A 1
FL T AT LR 23 2 W) R it s JRE A 1 0 11T 0 2 J AR A 1, 1 4 R L A A
SRORGE— LSRR RS I 2% . TRATENARERE A . FFR A i oodefh. S, (L%
e MO R THEHL/DOC/DOM HL AL B RS ST HLIT AL MCU/DSP/ARM/FPGA 4K
PRREAE . AR AR BOAE, RARTEER) b IS RO R R L 7 SRR AR . AT DI RE
BEPRIT RIS o R s S A vl A PER B BERHZE, A 8b Bk T2 A mie—— A P E i 1 1
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
I BrAN 8= A (T LT S S A R RVIVE o G PP 87 & s 2 N a1 108
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
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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
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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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