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And 3GPP-LTE. Communication & Signal Processing Ltd.
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[5] http://cpe.kmutt.ac.th/wiki/index.php/Wi-Max_::#Reference
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gﬂﬁ 6.2 Spectrum Analyzer
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LOW NOISE AMPLIFIERS - SMT e

cHittite

HMC310MS8G / 310MS8GE

MICROWAVE CORPORATION v03.0607

RoHSY’

EARTH FRIENDLY

Typical Applications

Transmit & Receive
Switch for 2.4 GHz Applications:

¢ Bluetooth
e HomeRF
* WLAN Radios

Functional Diagram

/

f/
AN -
CIRCUIT
Gnd LNA
o
Gnd . - MPA
o J

PACKAGE BASE

BLUETOOTH & 2.4 GHz WLAN
GaAs MMIC TRANSCEIVER

Features

Tx Gain: 15 dB, Rx Gain: 13 dB

Tx 1 dB Compression Point: 5 dBm
Rx Noise Figure: 3dB @ 2.4 GHz
Single Positive Supply: +3V

No External Matching Required

General Description

The HMC310MS8G & HMCS310MS8GE are multi-
function RFICs that incorporates a power amplifier
(PA) and low noise amplifier (LNA) with a transmit/
receive switch. These RFICs offer 15 dB gain and +5
dBm P1dB in the transmit mode and 13 dB of gain
with an overall noise figure of 3 dB when in receive
mode. Transmit and receive performance levels have
been selected to meet the BLUETOOTH Class 2 & 3
requirements when used in conjunction with 2.4 GHz
ASICs such as National Semiconductor's LMX3162.
This low current and low cost transceiver requires no
external circuitry to operate the amplifier power down
features, and is available in the industry standard
MSOP8G package, which is 0.118” x 0.190” (3.0mm
X 4.9mm).

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

P Receive Mode Transmit Mode .
Min. | Rx Typ. | Max. Min. Tx Typ. Max.

Frequency Range 24-25 24-25 GHz
Gain 8 13 15 12 15 17 dB
Gain Variation over Temperature 0.03 0.04 0.03 0.04 dB/°C
Noise Figure 3.0 4.0 dB
Input Return Loss 4 6 4 7 dB
Output Return Loss 9 12 10 13 dB
Output Power for 1 dB Compression (P1dB) -7 -4 1 5 dBm
Saturated Output Power (Psat) -5 0 3 7 dBm
Output Third Order Intercept (IP3) 3 6 3 10 dBm
Supply Current (Idd) 12 24 mA

For price, delivery, and to place orders, please contact Hittite Microwave Corporation:

20 Alpha Road, Chelmsford, MA 01824 Phone: 978-250-3343 Fax: 978-250-3373

Order On-line at www. hittite.com
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MICROWAVE CORPORATION v03.0607

RoHsv’ BLUETOOTH & 2.4 GHz WLAN
= GaAs MMIC TRANSCEIVER

EARTH FRIENDLY

Rx Gain Rx Noise Figure
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Rx Output Third Order Intercept Point
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For price, delivery, and to place orders, please contact Hittite Microwave Corporation:
20 Alpha Road, Chelmsford, MA 01824 Phone: 978-250-3343 Fax: 978-250-3373
Order On-line at www.hittite.com
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MICROWAVE CORPORATION v03.0607

RoHsv’ BLUETOOTH & 2.4 GHz WLAN
= GaAs MMIC TRANSCEIVER

EARTH FRIENDLY

Tx Gain Tx Return Loss
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For price, delivery, and to place orders, please contact Hittite Microwave Corporation:
20 Alpha Road, Chelmsford, MA 01824 Phone: 978-250-3343 Fax: 978-250-3373
Order On-line at www. hittite.com
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MICROWAVE CORPORATION v03.0607

RoHsv’ BLUETOOTH & 2.4 GHz WLAN
= GaAs MMIC TRANSCEIVER

EARTH FRIENDLY

Absolute Maximum Ratings Truth Table
Drain Bias Voltage (Vdd) +7.0 Vdc Tx Section Active VCTL = Vdd
Control Voltage Range (Vctl) -0.2 to Vdd Rx Section Active VCTL = 0V
RF Input Power (Vdd = +3.0 Vdc) 0dBm
Channel Temperature 150 °C

Continuous Pdiss (T = 85 °C)

(derate 5 mW/°C above 85 °C) 0.325W
Thermal Resistance o
(channel to ground paddle) 200 °C/w A
Storage Temperature -65 to +150 °C - ELECTROSTATIC SENSITIVE DEVICE
Operating Temperature 4010485 °C Aiad OBSERVE HANDLING PRECAUTIONS
Outline Drawing
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NOTES:
1. LEADFRAME MATERIAL: COPPER ALLOY
2. DIMENSIONS ARE IN INCHES [MILLIMETERS]
: DIMENSION DOES NOT INCLUDE MOLDFLASH OF 0.15mm PER SIDE.
DIMENSION DOES NOT INCLUDE MOLDFLASH OF 0.25mm PER SIDE.
5. ALL GROUND LEADS MUST BE SOLDERED TO PCB RF GROUND.

e CHA A
]
.0256 [0.65] TYP_-I L% [3:

015 [0.38
1009 [0.22] e

=l &

Package Information

Part Number Package Body Material Lead Finish MSL Rating Package Marking @
HMC310MS8G Low Stress Injection Molded Plastic Sn/Pb Solder msLt ™ ;)?)1&
HMC310MS8GE RoHS-compliant Low Stress Injection Molded Plastic 100% matte Sn msL1 & )%(

[1] Max peak reflow temperature of 235 °C
[2] Max peak reflow temperature of 260 °C
[3] 4-Digit lot number XXXX

For price, delivery, and to place orders, please contact Hittite Microwave Corporation:
20 Alpha Road, Chelmsford, MA 01824 Phone: 978-250-3343 Fax: 978-250-3373
Order On-line at www.hittite.com
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MICROWAVE CORPORATION v03.0607

Evaluation PCB

J1

BLUETOOTH & 2.4 GHz WLAN
GaAs MMIC TRANSCEIVER

ANT

GND

J2

Iailiittiiie

(

Note:

DC blocking capacitors on the Tx and ANT
ports are required to evaluate this part. These
capacitors may not be required in the final cir-
cuit design if interfacing components are DC

i

Iltem Description

J1,J2, J3 PCB Mount SMA Connector

J4, J5 DC Pins

C1 .01 pyF Capacitor, 0603 Pkg.

C2,C3 100 pF Capacitor, 0603 Pkg.

U1t HMC310MS8G / HMC310MS8GE Transceiver
PCB [2] Evaluation Board 1.5” x 1.55”

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

blocked.

List of Materials for Evaluation PCB 103339 !

The circuit board used in the final application should
use RF circuit design techniques. Signal lines
should have 50 ohm impedance while the package
ground leads and backside ground slug should be
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 circuit board shown is available from
Hittite upon request.

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

Order On-line at www. hittite.com
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MICROWAVE CORPORATION v03.0607

RoHSY’ BLUETOOTH & 2.4 GHz WLAN
E GaAs MMIC TRANSCEIVER
Notes:
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For price, delivery, and to place orders, please contact Hittite Microwave Corporation:
20 Alpha Road, Chelmsford, MA 01824 Phone: 978-250-3343 Fax: 978-250-3373
Order On-line at www.hittite.com
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HMC286 / 286E

RoHSY’

EARTH FRIENDLY

Typical Applications

The HMC286 / HMC286E is ideal for:
* BlueTooth

* Home RF

* 802.11 WLAN Radios

* PCMCIA Platforms

Functional Diagram

MICROWAVE CORPORATION v03.0410

/
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IN| 1 B
GND | 2
VDD | 3 hH
[ ———

GND

GND

OouT

GaAs MMIC LOW NOISE
AMPLIFIER, 2.3 - 2.5 GHz

Features

2.4 GHz LNA

Noise Figure: 1.7 dB

Gain: 19 dB

Single Supply: +3V

No External Components
Ultra Small SOT26 Package

General Description

The HMC286 & HMC286E are low cost Low Noise
Amplifiers (LNA) for 2.3 to 2.5 GHz spread spectrum
applications. The LNA provides 19 dB of gain and a
1.7 dB noise figure from a single positive +3V power
supply that consumes only 8.5mA. The typical output
1 dB compression point is +6 dBm at 2.4 GHz. The
compact LNA design utilizes on-chip matching for
repeatable gain and noise figure performance. In
addition, eliminating the external matching circuitry
also reduces the overall size of the LNA function. The
HMC286 & HMC286E were designed to meet the
size constraints of PCMCIA platforms and uses the
SOT26 package that occupies 0.118” x 0.118”, which
makes them a small fully integrated solution that can
be easily implemented with other 2.4 GHz ASICs.

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

Parameter Min. | Typ. Max. Units
Frequency Range 23-25 GHz
Gain 16 19 dB
Gain Variation Over Temperature 0.015 0.03 dB/°C
Gain Flatness +1.25 dB
Noise Figure 1.7 2.5 dB
Input Return Loss 12 dB
Output Return Loss 4.5 dB
Output 1 dB Compression (P1dB) 2 6 dBm
QOutput Third Order Intercept (IP3) 9 12 dBm
Supply Current (Idd) 8.5 12.5 mA

Fax: 978-250-3373
Application Support: Phone: 978-250-3343 or apps@hittite.com

For price, delivery and to place orders: Hittite Microwave Corporation, 20 Alpha Road, Chelmsford, MA 01824
Phone: 978-250-3343

Order On-line at www.hittite.com
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Broadband Gain & Return Loss
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GaAs MMIC LOW NOISE
AMPLIFIER, 2.3 - 2.5 GHz

Broadband Noise Figure
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Noise Figure vs. Temperature
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AMPLIFIERS - LOW NOISE - SMT g

NOISE FIGURE (dB)

2.2 2.3 2.4 25 2.6
FREQUENCY (GHz)

Output Return Loss vs. Temperature

RETURN LOSS (dB)
&

2.2 2.3 2.4 25 2.6
FREQUENCY (GHz)

For price, delivery and to place orders: Hittite Microwave Corporation, 20 Alpha Road, Chelmsford, MA 01824
Phone: 978-250-3343  Fax: 978-250-3373
Application Support: Phone: 978-250-3343 or apps@hittite.com

Order On-line at www.hittite.com
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MICROWAVE CORPORATION v03.0410
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EARTH FRIENDLY

Output P1dB vs. Temperature
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Output IP3 vs. Temperature
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THIRD ORDER INTERCEPT (dBm)
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GaAs MMIC LOW NOISE

AMPLIFIER, 2.3 - 2.5 GHz

Power Compression @ 2.4 GHz
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20
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Reverse Isolation vs. Temperature
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For price, delivery and to place orders: Hittite Microwave Corporation, 20 Alpha Road, 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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HMC286 / 286E

MICROWAVE CORPORATION
RoHSY’

EARTH FRIENDLY

v03.0410

Absolute Maximum Ratings

Drain Bias Voltage (Vdd) +7 Vdc
RF Input Power (RFIN)(Vdd = +3 Vdc) 0 dBm
Channel Temperature 150 °C
Continuous Pdiss (T = 85 °C)

(derate 6.35 mW/°C above 85 °C) 0418 W
Thermal Resistance 157 °C/W

(channel to lead)

Storage Temperature -65to +150 °C

Operating Temperature -40to +85 °C
ESD Sensitivity (HBM) Class 1A
Outline Drawing
.118 | 3.00 A
~—.110 | 2.80 |/

w[ T I
O
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GaAs MMIC LOW NOISE
AMPLIFIER, 2.3 - 2.5 GHz

. ELECTROSTATIC SENSITIVE DEVICE
‘_ OBSERVE HANDLING PRECAUTIONS

AMPLIFIERS - LOW NOISE - SMT g

LoT NUMBER—PEI l:l l:l
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NOTES:
1. LEADFRAME MATERIAL: COPPER ALLOY

I
.057 [1.45] L |
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¥ L
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-000

Package Information

2. DIMENSIONS ARE IN INCHES [MILLIMETERS]

A DIMENSION DOES NOT INCLUDE MOLDFLASH OF 0.15mm PER SIDE.
A DIMENSION DOES NOT INCLUDE MOLDFLASH OF 0.25mm PER SIDE.
5. ALL GROUND LEADS MUST BE SOLDERED TO PCB RF GROUND.

Part Number Package Body Material Lead Finish MSL Rating Package Marking @
- . 1] H286
HMC286 Low Stress Injection Molded Plastic Sn/Pb Solder MSL1 XXXX
. - } 2] 286E
HMC286E RoHS-compliant Low Stress Injection Molded Plastic 100% matte Sn MSLA1 XXXX

[1] Max peak reflow temperature of 235 °C
[2] Max peak reflow temperature of 260 °C
[3] 4-Digit lot number XXXX

For price, delivery and to place orders: Hittite Microwave Corporation, 20 Alpha Road, Chelmsford, MA 01824
Fax: 978-250-3373
Application Support: Phone: 978-250-3343 or apps@hittite.com

Phone: 978-250-3343

Order On-line at www.hittite.com
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Pin Descriptions

MICROWAVE CORPORATION v03.0410

GaAs MMIC LOW NOISE

AMPLIFIER, 2.3 - 2.5 GHz

Pin Number Function Description Interface Schematic
1 RFIN This pin is AC coupled and matched to 50 Ohms. RFIN O— |—
GND
2,5,6 GND These pins must be connected to RF/DC ground.
Vdc
3 VDD Power supply voltage.
4 RFOUT This pin is AC coupled and matched to 50 Ohms. —{ F—oRrFout
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For price, delivery and to place orders: Hittite Microwave Corporation, 20 Alpha Road, 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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RoHsv’ GaAs MMIC LOW NOISE
3 AMPLIFIER, 2.3 - 2.5 GHz

EARTH FRIENDLY

Evaluation PCB

/—U1

Hittite
103741-4

O RF OUT
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o o
OO0 0O 0000000000000 000
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o THRU e

List of Materials for Evaluation PCB 1037431

The circuit board used in the application should use

ltem Description

J1, 2 PCB Mount SMA Connector RF circuit design techniques. Signal lines should
43, J4 DC Pin have 50 Ohm impedance while the package ground
Ul HMC286 / HMC286E Amplifier leads should be connected directly to the ground
pCB (2] 103741 Evaluation PCB plane similar to that shown above. A sufficient

number of via holes should be used to connect
the top and bottom ground planes. The evaluation
circuit board shown is available from Hittite upon
request.

[1] Reference this number when ordering complete evaluation PCB

[2] Circuit Board Material: Roger 4350

For price, delivery and to place orders: Hittite Microwave Corporation, 20 Alpha Road, 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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