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HMC3653LP3BE
v00.0812

HBT GAIN BLOCK

MMIC AMPLIFIER, 7 - 15 GHz 

Functional Diagram

Features

High output ip3: +28 dBm

single positive supply: +5V

low noise figure: 4.0 dB [1]

12 lead 3x3 mm smT package: 9mm²

Typical Applications

The HmC3653lp3Be is ideal for:

• Point-to-Point Radios 

• Point-to-Multipoint Radios 

• VSAT 

• LO Driver for HMC Mixers 

• Military EW & ECM 

General Description

Electrical Speciications, T
A
 = +25° C, Vcc =5V, Vpd = 5V

parameter min. Typ. max. min. Typ. max. min. Typ. max Units

frequency range 7 - 9 9 - 14 14 - 15 GHz

Gain [1] 10.5 14 12 15 12 15 dB

Gain Variation over Temperature 0.016 0.016 0.022 dB / °C

input return loss 14 15 11 dB

output return loss 8 8 7 dB

output power for 1 dB Compression (p1dB) [1] 13 16 12 15 10.5 13.5 dBm

output Third order intercept (ip3)

(pout = 0 dBm per tone, 1 mHz spacing)
26 28 26 dBm

noise figure [1] 6 4 4 dB

supply Current 1 (idd1) 40 55 40 55 40 55 mA

supply Current 2 (idd2) 4 6 4 6 4 6 mA

[1] Board loss subtracted out

The HmC3653lp3Be  is a HBT Gain Block mmiC 

ampliier covering 7 GHz to 15 GHz and packaged in 

a 3x3 mm plastic Qfn smT package. This versatile 

ampliier can be used as a cascadable if or rf gain 

stage in 50 ohm  applications. The HmC3653lp3Be 

delivers 15 dB gain, and +15 dBm output p1dB with 

only 4 dB noise igure. 
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Gain & Return Loss 

Noise Figure vs. Temperature

Gain vs. Temperature 

P1dB vs. Temperature

Input Return Loss vs. Temperature Output Return Loss vs Temperature
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HBT GAIN BLOCK

MMIC AMPLIFIER, 7 - 15 GHz

Psat vs. Temperature Output IP3 vs Temperature

Phase Noise @ Pin=0 dBm

Power Compression @ 14 GHzPower Compression @ 11 GHz

Power Compression @ 8 GHz
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HBT GAIN BLOCK

MMIC AMPLIFIER, 7 - 15 GHz

Reverse Isolation
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Absolute Maximum Ratings

Drain Bias Voltage 6 Vdc

rf input power (rfin) +12 dBm

Channel Temperature 150 °C

Continuous pdiss (T=85 °C)

(derate 7.87 mw/ °C Above +85 °C)
512 mw

Thermal resistance

(channel to ground paddle)
127 °C/w

storage Temperature -65 to 150 °C

operating Temperature -40 to +85 °C

ESD Sensitivity (HBM) Class 1A

ELECTROSTATIC SENSITIVE DEVICE
OBSERVE HANDLING PRECAUTIONS
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MMIC AMPLIFIER, 7 - 15 GHz

Outline Drawing

Package Information
part number package Body material lead finish msl rating [2] package marking [1]

HmC3653 roHs-compliant low stress injection molded plastic 100% matte sn msl1
H3653

XXXX

[1] 4-Digit lot number XXXX
[2] max peak relow temperature of 260 °C
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v00.0812

HBT GAIN BLOCK

MMIC AMPLIFIER, 7 - 15 GHz

Pin Descriptions

pid number function Description interface schematic

1, 3, 4, 5,

 6, 7, 9, 11
nC

no connection necessary. These pins may be connected to 

RF/DC ground. Performance will not be affected.

2 rfin This pin is AC coupled and matched to 50 ohms.

8 rfoUT This pin is AC coupled and matched to 50 ohms.

10 Vcc power supply voltage for the ampliier

12 Vpd power Control pin for proper control bias

GND Paddle GND Ground Paddle must be connected to RF/DC ground.
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Application Circuit
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MMIC AMPLIFIER, 7 - 15 GHz

Evaluation PCB

List of Material for Evaluation PCB EVAL01-HMC3653LP3B [1]

item Description

J1, J4 pCB mount smA rf Connector

C1 - C2 10 pf Capacitor, 0402 pkg.

C3 - C4 10000 pf Capacitor, 0603 pkg.

C5 -C6 4.7 uf Capacitor, Tantalum.

U1 HmC3653lp3Be 

pCB [2] 111173-1 evaluation Board

1] reference this number when ordering complete evaluation pCB

[2] Circuit Board material: rogers 4350 or Arlon 25fr

The circuit board used in the application should use 

rf circuit design techniques. signal lines should 

have 50 ohm impedance while the package ground 

leads and exposed paddle 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 Hit-

tite upon request.
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