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CaHittite HMC903LP3E

MICROWAVE CORPORATION v05.0214

RoHSY GaAs pHEMT MMIC LOW NOISE AMPLIFIER,
E 6 - 17 GHz
EARTH FRIENDLY
Typical Applications Features
This HMC903LP3E is ideal for: Low Noise Figure: 1.7 dB
* Point-to-Point Radios High Gain: 18 dB
* Point-to-Multi-Point Radios P1dB Output Power: 14 dBm
e Military & Space Single Supply Voltage: +3.5V @ 80 mA
¢ Test Instrumentation Output IP3: +25 dBm

50 Ohm matched Input/Output
16 Lead 3x3mm SMT Package: 9mm?2

Functional Diagram General Description
L The HMC903LPS3E is a self-biased GaAs MMIC Low
= Noise Amplifier housed in a leadless 3x3 mm plastic
H 15 surface mount package. The amplifier operates

between 6 and 17 GHz, providing 18 dB of small
signal gain, 1.7 dB noise figure, and output IP3 of

Vdd1
Vdd2
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N/C 12 [N/C +25 dBm, while requiring only 80 mA from a +3.5 V
supply. The P1dB output power of +14 dBm enables
GND 11 |GND the LNA to function as a LO driver for balanced, I/Q

or image reject mixers. The HMC903LP3E also
10 | RFOUT features 1/Os that are DC blocked and internally

matched to 50 Ohms, making it ideal for high capacity
N/C microwave radios and VSAT applications.
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Electrical Specifications, T, = +25° C, Vdd1 = Vdd2 = +3.5V, Idd = 80 mA 2
Parameter Min. | Typ. | Max. Min. | Typ. | Max. Units
Frequency Range 6-16 16-17 GHz
Gain [1] 16.5 18.5 15 18 dB
Gain Variation over Temperature 0.012 0.012 dB/°C
Noise Figure [1] 17 2.2 2.2 25 dB
Input Return Loss 12 1 dB
Output Return Loss 12 14 dB
Output Power for 1 dB Compression [1] 13 14.5 12 13 dBm
Saturated Output Power (Psat) [1] 16.5 16.5 dBm
Output Third Order Intercept (IP3) 22 25 22 25 dBm
(S\;’ o dp':y ;;{/”e\’;;gfi)vggz _ open) 80 10 80 110 mA

[1] Board loss removed from gain, power and noise figure measurement.
[2] Vgg1 = Vgg2 = Open for normal, self-biased operation

For price, delivery and to place orders: Hittite Microwave Corporation, 2 Elizabeth Drive, Chelmsford, MA 01824
Phone: 978-250-3343  Fax: 978-250-3373  Order On-line at www.hittite.com
Application Support: Phone: 978-250-3343 or apps@hittite.com
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Broadband Gain & Return Loss [ Gain vs. Temperature !

25 - - - - - - 24

RESPONSE (dB)
GAIN (dB)

FREQUENCY (GHz) FREQUENCY (GHz)
‘ S21 S11 S22 ’ ’ +25C +85C -40C ’
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[1] Board loss removed from gain, power and noise figure measurement.
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P1dB vs. Temperature !"! Psat vs. Temperature !'!
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Reverse Isolation vs. Temperature Power Compression @ 12 GHz !'"!
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Gain, Noise Figure & Power vs. Gain, Output IP3 & Idd vs. Gate
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[1] Board loss removed from gain, power and noise figure measurement.
[2] Board loss removed from gain measurement
[3] Data taken at Vdd1 = Vdd2 = 3V

P1dB

NF
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Current vs. Input Power @ 12 GHz Absolute Maximum Ratings
30 : ; , . : ; 120 Drain Bias Voltage +4.5V
o5 RF Input Power +10 dBm
T Gate Bias Voltage, Vgg1 -0.8V to +0.2V
a 20
2 Gate Bias Voltage, Vgg2 -0.8V to +0.2V
o a
I % Channel Temperature 150 °C
z’ 10 = Continuous Pdiss (T = 85 °C) 0.45 W
s (derate 6.9 mW/°C above 85 °C) :
5 Thermal Resistance o
(Channel to ground paddle) 144.8 °C/W
0 . 0
07 06 03 02 01 0 Storage Temperature -65 to +150 °C

05  -04
’—V%Ws—”ﬂge—‘mﬁ Operating Temperature -40to +85 °C
Gain IP3
: ESD Sensitivity (HBM) Class 0, Passed 150V

Idd

ELECTROSTATIC SENSITIVE DEVICE

OBSERVE HANDLING PRECAUTIONS
Outline Drawing

BOTTOM VIEW
137 [%ﬂ Hiviia PIN 16— 7 [~ 016 [0.40] REF
' ' s on <012 [g?ﬂa o\ .008 [0.20] MIN
16 13 ’ ) ‘ ‘
{ ‘ NRERERD L PIN 1
! 9 O 3 12 — H 022 | 0.56
VAVaVARRL:: [%éﬂ 061 [1.56] ] :£:O17 [0144]
XXX | W lEl |2
4 X \ 9 f ) & T
z 5 | h [0 N\ EXPOSED
LOT NUMBER .077 11.95 GROUND
.059 1.501 -— PADDLE
SQUARE NOTES

039 [1.00 1. PACKAGE BODY MATERIAL: LOW STRESS INJECTION MOLDED
031 | 080 PLASTIC SILICA AND SILICON IMPREGNATED.
: 2. LEAD AND GROUND PADDLE MATERIAL: COPPER ALLOY.

.002 | 0.05 3. LEAD AND GROUND PADDLE PLATING: 100% MATTE TIN

.000 | 0.00 4. DIMENSIONS ARE IN INCHES [MILLIMETERS].

o O 5. LEAD SPACING TOLERANCE IS NON-CUMULATIVE.
T* T—‘r SEATING 6. PAD BURR LENGTH SHALL BE 0.15mm MAX. PAD BURR HEIGHT SHALL
PLANE BE 0.05mm MAX.
].003[0.08][cC]| 7. PACKAGE WARP SHALL NOT EXCEED 0.05mm
-C- 8. ALL GROUND LEADS AND GROUND PADDLE MUST BE SOLDERED TO
PCB RF GROUND.
9. REFER TO HITTITE APPLICATION NOTE FOR SUGGESTED PCB LAND
PATTERN.
Package Information

Part Number Package Body Material Lead Finish Package Marking ['!
HMC903LP3E RoHS-compliant Low Stress Injection Molded Plastic 100% matte Sn @ X%X

[1] 4-Digit lot number XXXX
[2] Max peak reflow temperature of 260 °C

For price, delivery and to place orders: Hittite Microwave Corporation, 2 Elizabeth Drive, Chelmsford, MA 01824
Phone: 978-250-3343  Fax: 978-250-3373  Order On-line at www.hittite.com
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Pin Descriptions

Pin Number Function Description Interface Schematic

The pins are not connected internally; however, all data
N/C shown herein was measured with these pins connected to
RF/DC ground externally.

1,4,5,8,9,
12,13, 16

GND
2,11 GND Package bottom has exposed metal ground paddle j

that must be connected to RF/DC ground.

This pin is AC coupled

8 RFIN and matched to 50 Ohms

Optional gate control for amplifier. If left open, the amplifier
will run self-biased at standard current. Negative volt- ]
age applied will reduce drain current. External capacitors
required, see application circuits herein. =

6,7 Vgg1, Vgg2

This pin is AC coupled

10 RFOUT and matched to 50 Ohms
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Vdd

Power supply voltage for the amplifier. See assembly

14,15 Vdd2, vVdd1 )
for required external components.

1
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Evaluation PCB

] THRU CAL [
128395—1

J3p) J4
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H903,
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RFIN_ X3 OUT
\ C C I
C C2 +
+C6 c3 \\\\\__
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List of Material for Evaluation PCB 129798 [

The circuit board used in this application should

ltem Description
5, J2 SMA Connector use RF circuit design techniques. Signal lines
J3,J4, J6 - J8 DC Pins should have 50 Ohm impedance while the pack-
C1,C4,C7,C10 | 100 pF Gapacitor, 0402 Pkg. age ground leads and exposed paddle should be
C2. C5. 08, C11 10 KpF Capacitor, 0402 Pkg. connected directly to the ground plane similar to

that shown. A sufficient number of via holes should
be used to connect the top and bottom ground
planes. The evaluation board should be mounted
to an appropriate heat sink. The evaluation circuit
board shown is available from Hittite upon request.

C3,Cs6, C9, C12 4.7 yF Capacitor, Tantalum
U1 HMC903LP3E Amplifier
PCB [2] 128395 Evaluation PCB

[1] Reference this number when ordering complete evaluation PCB

[2] Circuit Board Material: Rogers 4350 or Arlon 25FR
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Application Circuit - Standard (Self-Biased) Operation

Vdd1 C_|_ 9 c8 c7 10 c11 2l © Vdd2z
47uF  |1OKpF  [100pF 100pF | 10KpF |  4.7uF

I I 1 I T I

CRCRZRC

O
Y (12|
2 ] (1]
RFIN 3 h—@ RFOUT
4] [o]
B
I

ic4 c1 l
100pF 100pF
T I

Application Circuit - Gate Control, Reduced Current Operation

[ P R - R 13 )
I T I I T I
INCRCRTE?
1N (12
2 ] [
RFIN 3 h—@ RFOUT
4] [
<] [+ [] B
Vgg! o _ .
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Notes:
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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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