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lectrical Specifications, T,= +25° C, Vdd= +3V

Gads MBIC LOW NOISE
AMPLIFIER, 2.3- 2.5 GHz

Features

2.4 Gz LNA

Noise Figure: 1.7 dB

Gaim: 18 dB

Single Supply: +3V

Mo External Components
Ultra Smail 307286 Package

General Description

The HMC286 & HMUOZE6E are low cost Low Noise
Amplifiers (LNA) for 2.3 to 2.8 GHz spread spectrum
applications. The LNA provides 19 dB of gain and a
1.7 dB noise figure from a single posiiive +3V power
supply that consumes only 8.5mA. The typical output
1 dB compression point is +6 dBm at 24 GHz. The
compact LN& design uitilizes on-chip matching for
repeaiable gein and noise figure performance. In
atdiion, slimingling the external matching Circuitry
also raduces the overall size of the LMA function. The
HMC286 & HMC286E were designed to mest the size
constraints of PCMCIA piatforms and uses the SOT26
package that occupies G118" x 01187, wiich makes
them a small fully integrated solution that can be
gasily implemented with other 2.4 GHz ASICs.

G Paramater Win. f Ty e nils
. Freguency Range 23-25 Gikz
[Gain 16 i dB
: _Gain Variation Over Temperature 0015 0.03 dB/°C
 Gain Flatness +1.25 a8
Moise Figure 1.7 2.5 [+35)
input Return Loss 12 d8
: Output Return Loss 4.5 dB
*| Cutput 1 dB-Compression (P1dB} 2 [ Bm
1 Quiput Third Order Intercept (P3) 12 gBm
| Supply Current (idq) 8.5 125 mA

For price, delivery, and to place orders, please contact Hittite Microwave Corporation:
20 Aipha Road, Chelmsford, MA 01824 Phone: 978-250-3343 Fax: 878-250-3373
Order On-line at www.hittite.com
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GaAs MMIC LOW NOISE
AMPLIFIER, 2.3- 2.5 GHz

Broadband MNolse Figure
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NOISE FIGURE (dB)
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16 1.8 2 22 24 26 2B 3
FREQUENCY (GHz)

Holse Figure vs. Temperaiure
4

35

3

NOISE FIGURE (dB)
hy

Input Returm Loss vs. Temperaiure

o}

&2 235 2.4 2.5 2.8
FREQUENCY {GHz) FREQUENCY {GHz)

Cutput Return Loss vs. Temperature

wavenmngand e e ABBD fremdemeemenava

+25 5
wowow w4 00

RETURN L0S5 (dB}

23 24 2.5 26
FREQUENCY {(GHz) FREQUENCY (GMz}

For price, delivery, and 1o place orders, please contact Hittite Microwave Corporation:
29 Alpha Road, Chetmsford, MA 01824 Phone: 878-250-3343 Fax: 878-250-3373
Order On-line at www.hittite.com
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GaAs MMIC LOW NOISE
AMPLIFIER, 2.3-2.5 GHz

Power Compression @ 2.4 GHz

25 . »
Y fomeemeens beereeuend Ceaveerans LIS L
= H N
215
2
-
q 10
£
g s
8 o
................. e
- e w200 '
: : -5
- - -10
24 2.5 2.8 -30 -25 -20 -15 -0 -5
FREQUENCY (GHz) FREQUENDY (GHz}
Reverse [sofation vs. Temperalure
. ’20 v ' 0
: : = E : ;
BN T e Wannameannn
z : : :
] L I I M ;
= " Y WP L S
! 2 ; :
» . 22.3{) ............ L . ............
! ; w .
: ! N 1 :
: ' 5 .
3 IS deed TR | &35 frmmmmenens | T TEE L L
[ 408 ! [ [ B 480 :
a : -40 : :
2.2 2.3 2.4 25 28 22 2.3 24 2.5 2.6
FREQUENCY (GHz) FREQUENCY {Giz)

For price, delivery, and o place orders, please contact Hitlite Microwave Corporation:
20 Alpha Road, Chelmsiord, MA 01824 Phone: §78-250-3343 Fax: 978-250-3373

Order On-line at www . hitlite.com
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Gahs MMIC LOW NOISE
AMPLIFIER, 2.3 -2.5 GHz

RoRSv

S rameDLYy COMPLIART

+7.0 Vde
0 dBm
180 °C

ELECTROSTATIC SENSITIVE DEVICE
2. OBSERVE HANDLING PRECAUTIONS

0413 W

157 °G/W

rige Temperature . -B5 t0 #1586 °C

fating Temperaiure -40 o +85 °C
D Sensitivity (HEM) Clazs 1A

Outline Drawing
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| mig i 0nQ

& [18] | NNNN | 3 [28] XXXX

{

sl
3

:

A
Lot N&m&—g: [j U
JL:sg% [e%]

NOTES:
1. LEADFRAME MATERIAL: COPPER ALLOY

q / | l 2 DIMENSIONS ARE i INGHES [MILLIMETERS]
57 [1.45] ggé U)ég} ﬁ GIMENSION DOES NOT INCLUGE MOLDFLASH OF 0.15mm PER SIDE,
W Y j:£ —j | ) ) DIMENSICN BOES NOT (NCLUDE MOLDFLASH OF 0.28mm PER SIDE.
! a— — t §. ALL GROUND LEADS MUST BE SOLDERED TO PGB RE GROUND.
0574 [0.85] TYP J
% [6%]

Package Information

v Part Number Packege Body Material Lezd Finish EAISL Bating Package Marking B0
HMC286 Low Stress Injection Moided Plastic Sn/Pb Solder msti M fﬁ:i
. N . 12 2g8s ;
HWC2BEE RoMS-compliant Low Strass Injection Moijded Plastic | 100% matte Sn WASLY B SRR

¢ [1] Max peak reflow temparature 0 235 °C
¢ [2} Max peak reflow temperature of 280 °C
i [3] 4-Digit fot nurnber XXX X

For price, delivery, and 10 place orders, please contact Hittite Microwave Corporation:
20 Alpha Road, Chelmsiord, MA 01824 Phone: 978-250-3343 Fax: 978-250-3373
Qrder On-line at www.hittite.com
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Gads MMIC LOW NOISE
AMPLIFIER, 2.3- 2.5 GHz

= RoHS v

T FRIERDLY  CORPLIANT

Funclion Desaription interiace Schema’eic':'.f'_.' S
REIN This pin is AC coupled and matched to 50 Ohms, REIN Qroeed b
GND
2,56 GHD These pins must be connected to RFRC ground.
OoVdd
L
3 VBB Pawer supply voltage. -1
4 RFOUT “This pin is AC coupled and matched 10 50 Ohmes. ““‘E }'“"C’ RFGUT

For price, delivery, and io place orders, please contact Hittite Microwave Corporation:
20 Alpha Read, Chelmsiord, MA 01824 Phone: 978-250-3343 Fax: 978-250-3373
QOrder On-line at www hittite.com
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Gahs MMIC LOW NOISE
AMPLIFIER, 2.3-2.5 GHz

Evaluation PCB

/———LH

Infiptjtiie
103741-4

_ O RF OUT

20000000

J2

7

v

60680680006
o

¥

e}

R
o
&) :

VDD

CAL

List of Material for Evaluation PCB 1037431

“Hem: Description The circuit board used in the final application
CH, B PCB Mount SMA Cornectar should use RF circult design techniques. Signal
J3, Ja 06 Pin fines should have 50 ohm impedance while the
Ul HMC258 / HMC236E Ampiifior package ground leads should be connected directly
peE i) 103741 Eval Board to the ground plane similar to that shown above. A

sufficient number of VIA holes should be used to
connect the top and boitom ground planes. The
evaluation circuit hoard shown is available from
Hittite upon request.

‘[1} Reference this number when crdering complete svaluation PCB

[2] Circuit Beard Material: Roger 4350

For price, delivery, and io place orders, please coniact Hittite Microwave Corporation:
20 Alpha Raad, Chelmsford, MA 01824 Phone: 978-250-3343 Fax: 978-250-3373
QOrder On-line at www hittite.com




GaAs MMIC LOW NOISE AMPLIFIER
with AGC, 2.3- 2.5 GHz

Typical Applications Features

A for Spread Spectrum Applications: Gain: 21 dB

. Noise Figure: 2.5 dB

Gain Adjustment: 30 dB

Single Positive Supply: +3V
+2.5 GHz Radios No External Components

Ultra Small Package: MSOPSG

Functional Diagram General Description

The HMC287MS8 & HMC287MSBE are low cost
Low Noise Amplifiers (LNA) offering 24 dB of gain

I | and a 2.5 dB noise figure from a single positive +3V

YCTL. m: VDD supply that reguires only ¢ md. The HMC287MS8 &
MMC287MS8E can be used as variable gain LNAs,

il GND offering 30 dB of gain contral, which is conirolled with
BE I S ———[ 1 &]rF oUT 0 io 3V anaiog voliages. The typical output 1dB com-
pression point is +3 dBm and QIP3 is +7 dBm when

GHD | GhD in the maximum gain state. The compact LNA design

A = utilizes on-chip maitching for repealable gain and

noise figure performeance and eliminates the need for
axternal matching circuitry 1o reduce the overall size of
the LMNA function.

Electrical Specifications, T,=+25° C, Vdd= +3V

: Paramaeter i, Typ. iiax. Units

' Freguency Fange 23-25 GHz
Gain 15 21 27 o8
Gain varation Gver Temperature 003 0.04 [si=TR

Gain Adjustment Range (Voil G 1o +3V) 36 de
Moise Figure (Veil = 0V) 25 3.0 B
Input Return Loss 5 10 dB

"Ciutput Return Loss 3 6 ¢B
Output 1 68 Compression (P1¢B} 2 3 didm -
Quiput Third Order intercept {(F3) 3 7 c8m ..
Coritrol Voitage {Vell) a vad Vdg o
Supply Current {ldd){Vdd = +3.0 Vde} g 15 m

For price, detivery, and o place orders, please contact Hittite Microwave Corporation:
20 Alpha Foad, Chelmsiord, MA 01824 Phone: 278-250-3343 Fax: 97§-250-3373.
Order On-line at www.hittite.com



HMC287MS8 / 287MSSE

Gads MMIC LOW NOISE AMPLIFIER
with AGC, 2.3 - 2.5 GHz

MICROWAVE CORPORATION voz.o0s05

GARTH FRESTTIY  COMPLIANT

Broadband Gain
& Return Loss, Veif = oV Gain Gver Conirol Voltage Range
25
20
15 |-
g L MY &
EUL," g R[] PR e e ‘ ......................
Z A SRR P frreanmmnrns docnsmaans deeemiereein
§ 5 : L1Ev
@ L Rl DEFETET RPN ST -
= :
-15 : . .
16 1.8 2 2.2 24 28 2.5 3 2.2 23 24 2.5 2.6
FREQUENCY {GHz) FREQUENCY (GH2)

G

GAIN (dB}

Neise Figure
aln vs. Temperalure, Vol = 0V vs, Temperatire, Vol = 0V
30 5

NOISE FIGURE (dB}

10 g
22 2.3 a4 2.5 2.6 2.2 2.3 2.4 23 2.8
FREQUENCY (GHz) FREQUENCY {GHT}
input Return Loss Cutput Return Loss
vs. Temperalure, VYol = 0V vs. Temperature, Voil = OV
o - . - a N T
- @ : :
sk S1L0 ) Vo b i e s
@ G e : :
{'_Ij 9 . :W
Z : : :
z : : ;
% -10 % 5 1+ I PSR R P by
& & 5 !
= \
= § 230 :
o s deeraneaaeas B AR ARRERREEEESY E A5 freceeee denn — o QD foreeeemneane
- : ] A +25C :
20 : : : 20 ; : :
22 23 24 25 26 22 23 2.4 2.5 25
FREQUENCY {(GHz} FREQUENCY (GH2)

For price, delivery, and 1o place orders, please contact Hitiite Microwave Corporation:
20 Alpha Foad, Chelmsford, #MA 01824 Phone: 978-250-3343 Fax: 978-250-3373
Order On-line at www.hittite.com




HMC287MS8 7 267TMS8E

GafAs MIC LOW NOISE AMPLIFIER
with AGC, 2.3 - 2.5 GH=z

RoHSY

COMPLIANT

Power Compression® 2.4 Gz, Votl = oY

24

v
s
. N \
vvreterondenan e ann

22
20 %
18
18
14
iz |-
10 §-
5

P R 21

- O@pﬁjg?war(d%}

GAIN (B}
Paut {#Bm}, Galn (4B}

Shstbhonaon
Pa Plaraids

v
-

000204060813.01214161820222426283.0
Controt Voltage (Viie)

24 .22 20 1B -5 -14 -i2 -0
tnput Power {dPm}

Input Relurn Loss
Dwver Control Voltage Hange

Cuiput Relurn Loss
Over Conlrol Vollage Range

0 + ] 0 0 M
g : g ;
E E?: -5 H...:._.._.._..:.;,_:.;-;._..i .......................
8 ] : e
o = L_WEW ~ : )
é m10 :_-“——T‘-"-"'"’"i'“-,
£ E ST+ 7 PR froeenenana e SRR - o
& & : : S
£ ' 5|l e
Boas el | T e ] z : Ly
2 AR S E s [ o R S
=30 ,,«.u..--...': ........... TR L LR TR = E !
35 ' : 20 ; :
2.2 23 24 2.5 26 23 23 24 28 26
FREQUENCY (GHz} FREQUENGY (GHz)
Hoise Figure and Asverse [solation
Ouiput P2 vs. Control Yoltags vs. Temperaiure, Voil = OV
Frequancy = 2.4 GHz e
VOTL Moize Figure PR3 (dEm)” -
o
o 2.5 71 =
1.7V 4.0 4.4 g2
< g
s.ov 0.0 -12.8 :
] :
* Two-tone input power = -30 dBm per fone. u
gl :
= i
[ v
T .55 :
60 :
22 23 2.4 2.5 26
FREQUENCY {GHz}

For price, delivery, and to place orders, please contact Hitlite Microwave Corporation:
20 Alpha Road, Chelmsford, MA 01824 Phone: 978-250-3343 Fax: 978-250-3373

Order On-line at www hittite.com



HMC287MS8 / 287TMSSE

GaAs MMIC LOW NOISE AMPLIFIER
with AGC, 2.3 - 2.5 GHz

Fo
FRENDLY  COMPLIANT

Absolute Maximum Ratings Gain Control
Brain Bias Voltages (Vdd) +7.0 Vdg Vet (Vie) Gain State Typical
Controt Voltags Range (Vel) 0.2V o Vdd ol fs)
BF Input Power (REN)(Vdd = +3.0 Vee) | -7 dBm 08 Maximum 25
Channel Temperature 180 °C 15 h-flﬁddle 25
Continuous Pdiss (T = 85 °C} 0.365 W Vad Menirmum 25
{derate 5.62 m\W/°C above 85 °C) ’
Thermal Resistance .
{chanrel to lead) 78 "CIW ELECTROSTATIC SENSITIVE DEVICE
Stgrage Temparature -G8 ko 4150 °0 OBSERVE HAN DLING PR ECAUT}ONS
Gperating Temperature «48 to +85 °C
Outline Drawing
A22 518 & iy
. 114 250 |~ &
031 §0.80
Ei a ﬁl 5 __i:-.eis [9.40
a2z [sie H N N N o0 Ps.08
414 | 280 R P
o \
- TA/H Ij Ij \ 008 g2z
1 2 3 4 \“LGT KUEER a3 {GGB]
NOTES:
i -'3%5 [g-gg] 1 LEADFRAME MATERIAL: COPRER ALLOY
T e " 2. DIMENSIONS ARE (M (NCHES [MILLIMETERS)
D43 {‘ w} i £\ DIMENSION DOES HOT INCLUDE MOLDFLASH OF 0.15mm PER $1DE.
S P /2, DIMENSION DOES NOT INCLUDE MOLDFLASH OF 0.25mm PER SIDE,
0.15 _J & ALL GROUND LEADS MUST BE SOLDERED TO FCB RF GROUND
0256 {n &5} 'ma 0 00
ms o 3@] v
Package Informeation
Part Numbsr Package Body Matarial Lead Finish MSL Rating Package Marking ¥
HMC287858 Low Stress Injection Molded Plastic Sa/Pb Solder pases ;'fi;
HMC2ETRSEE | RoHS-compiiant Low Stress Injection Molkded Plastic | 100% matte Sn misLy @ ﬂ

[1] Max peak reflow tempserature 0f 235 °C
i2] Max peak reflow lemperaiure of 260 °C
3] 4-Digit fot nurnber XXXX

For price, delivery, and 1o place orders, please contact Hittite Microwave Corporation:
20 Alpha Road, Chelmsiord, MA 01824 Phone: 978-250-3343 Fax: 978-250-3373
Order On-line at www.hittite.com




HMC287MS8 / 287MSSE

Gadis MMIC LOW NOISE AMPLIFIER

with AGC, 2.2+ 2.5 GHz.

J 1

o
Oy
cCcDOCO 25
G OoRO0Q 00

G008

O

=

J2

{ist of Materials for Evaluation PCB 163739

ltam Description
J1, 42 PGB Mount S Gonnecior
43, 44 BCPFin

HMC2BTIMSE [ HMC287MEBE
i o

Ampiifier
real Evalustion Board 1.67 x 1.5

(1} Reference this number when ordering complete evaluation PCB
{2] Circuit Board Material: Rogers 4350

The circuit board used inthe final application should
use RBF circuit design technigues. Signal lines
should have 50 ohm impedance while the package
ground leads ard exposed paddle should bs con-
nected directly to the ground plane similar to that
shown. A sufficient number of VIA holes should be
used o conngct the top and bottomn ground planes.
The evaluation circuit board shown is available from
Hittite upon request.

For price, delivery, and to place orders, please contact Hittite Microwave Corporation:
20 Alpha Road, Chelmsiord, MA (1824 Phone: 978-250-33423 Fax: 978-250-3373
Crder On-ling at www. hittite.com



HMC287MS8 s 287MSSE

GaAs MMIC LOW NOISE AMPLIFIER
with AGC, 2.3 - 2.5 GHz

Sy

BARTH FRIERILY COMPLIANT

Notas:

For price, delivery, and 1o place orders, please contact Hittite Microwave Corporation:
20 Alpha Rosad, Chelmsiord, MA 01824 Phone: 978.250.3343 Fax: 978-250-3373
Crder On-line at www hitlite.com
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