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HMC548LP3 / 548LP3E
v03.1011

SiGe HBT MMIC LOW NOISE
AMPLIFIER, 1.2 - 3.0 GHz

General Description

Features

Functional Diagram

single supply: Vcc = +3 to +5V

low Noise figure: 1.3 dB

High output ip3: +21 dBm

No external matching required

external filter Access

3x3 mm leadless smT package

Electrical Specifications,  TA = +25°C*

Typical Applications
The HmC548lp3 / HmC548lp3e is ideal for:

• Automotive Telematics

• GPS Antenna Modules / Boosters

• Location Based Portables

• Satellite Navigation

The HmC548lp3 & HmC548lp3e are comprised of 
two internally matched SiGe HBT MMIC low noise 
amplifier stages housed in 3x3 mm leadless smT 
packages. The unique topology of the HmC548lp3 
& HmC548lp3e provides interstage access allowing 
the designer to place a bandpass filter between the 
two amplifier stages.  This filtering approach enables 
the receiver to reject nearby blocking signals such  
as those emitted from cellular and 3G hand-helds, 
without incurring the noise figure degradation 
associated with a high rejection pre-filter. when 
combined with the appropriate interstage bandpass 
filter, this LNA can be used as a receiver pre-amplifier 
in various applications from 1.2 to 3 GHz. Evaluation 
boards are available with or without a GPS L1  
(1575 MHz) band pass filter.

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

frequency range 1575 MHz

Vcc +3 +5 V

Gain 20 23 23 26 dB

Gain Variation Over Temperature 0.04 0.05 0.04 0.05 dB/°C

Noise figure 1.6 1.9 1.3 1.6 dB

input return loss 8 8 dB

output return loss 14 16 dB

Output 1 dB Compression (P1dB) 8 11 dBm

Saturated Output Power (Psat) 10.5 12 dBm

Output Third Order Intercept (IP3) 13 21 dBm

Supply Current (Icc) 10 15 21 30 mA

* All measurements include external 1.57 - 1.6 GHz (GPS L1) band pass filter connected between pin 4 & pin 9.
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HMC548LP3 / 548LP3E
v03.1011

SiGe HBT MMIC LOW NOISE
AMPLIFIER, 1.2 - 3.0 GHz

Gain & Return Loss [1] Gain vs. Temperature [1]
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Input Return Loss vs. Temperature [1] Output Return Loss vs. Temperature [1]

Reverse Isolation vs. Temperature [1] Noise Figure vs. Temperature [1]
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[1] Measurement includes external 1.57 - 1.6 GHz (GPS L1) band pass filter connected between pin 4 and pin 9.  Vcc = +5V.
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HMC548LP3 / 548LP3E
v03.1011

SiGe HBT MMIC LOW NOISE
AMPLIFIER, 1.2 - 3.0 GHz

P1dB vs. Temperature [1] Psat vs. Temperature [1]

Output IP3 vs. Temperature [1] Broadband Gain & Return Loss [2]

Gain vs. Temperature [2] Input Return Loss vs. Temperature [2]
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[1] Measurement includes external 1.57 - 1.6 GHz (GPS L1) band pass filter connected between pin 4 and pin 9.  Vcc = +5V.
[2] Measurement includes external 50 Ohm line between pin 4 and pin 9.  Vcc = +5V.
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HMC548LP3 / 548LP3E
v03.1011

SiGe HBT MMIC LOW NOISE
AMPLIFIER, 1.2 - 3.0 GHz

Output Return Loss vs. Temperature [2] Reverse Isolation vs. Temperature [2]

Noise Figure vs. Temperature [2] P1dB vs. Temperature [2]

Psat vs. Temperature [2]
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Output IP3 vs. Temperature [2]
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[2] Measurement includes external 50 Ohm line between pin 4 and pin 9.  Vcc = +5V.
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HMC548LP3 / 548LP3E
v03.1011

SiGe HBT MMIC LOW NOISE
AMPLIFIER, 1.2 - 3.0 GHz

Small Signal Parameters Input Stage [3] Small Signal Parameters Output Stage [3]

P1dB Individual Stages [3] Noise Figure Individual Stages [3]
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[3] Vcc = +5V.
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HMC548LP3 / 548LP3E
v03.1011

SiGe HBT MMIC LOW NOISE
AMPLIFIER, 1.2 - 3.0 GHz

Gain & Return Loss [4] Gain vs. Temperature [4]
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Input Return Loss vs. Temperature [4] Output Return Loss vs. Temperature [4]

Reverse Isolation vs. Temperature [4] Noise Figure vs. Temperature [4]

-20

-15

-10

-5

0

1.56 1.565 1.57 1.575 1.58 1.585 1.59

+25C
+85C
 -40C

R
E

T
U

R
N

 L
O

S
S

 (
dB

)

FREQUENCY (GHz)

0

1

2

3

4

5

1.56 1.565 1.57 1.575 1.58 1.585 1.59

+25C
+85C
 -40C

N
O

IS
E

 F
IG

U
R

E
 (

dB
)

FREQUENCY (GHz)

-12

-10

-8

-6

-4

-2

0

1.56 1.565 1.57 1.575 1.58 1.585 1.59

+25C
+85C
 -40C

R
E

T
U

R
N

 L
O

S
S

 (
dB

)

FREQUENCY (GHz)

-70

-60

-50

-40

-30

-20

-10

0

1.56 1.565 1.57 1.575 1.58 1.585 1.59

+25C
+85C
 -40C

R
E

V
E

R
S

E
 IS

O
LA

T
IO

N
 (

dB
)

FREQUENCY (GHz)

10

14

18

22

26

30

1.56 1.565 1.57 1.575 1.58 1.585 1.59

+25C
+85C
 -40C

G
A

IN
 (

dB
)

FREQUENCY (GHz)

[4] Measurement includes external 1.57 - 1.6 GHz (GPS L1) band pass filter connected between pin 4 and pin 9.  Vcc = +3V.
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HMC548LP3 / 548LP3E
v03.1011

SiGe HBT MMIC LOW NOISE
AMPLIFIER, 1.2 - 3.0 GHz

Absolute Maximum Ratings
Drain Bias Voltage (Vcc) +7.0 Vdc

RF Input Power (RFIN) -5 dBm

Junction Temperature 150 °C

Continuous Pdiss (T = 85 °C)
(derate 14 mW/°C above 85 °C)

0.942 w

Thermal resistance
(junction to ground paddle)

69 °C/w

storage Temperature -65 to +150 °C

operating Temperature -40 to +85 °C

ESD Sensitivity (HBM) Class 1B

������������������������������
����������������������������

Typical Supply Current vs. Vcc
Vcc (Vdc) Icc (mA)

3.0 10

4.5 17

5.0 21

5.5 24

P1dB vs. Temperature [4] Psat vs. Temperature [4]

Output IP3 vs. Temperature [4]
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[4] Measurement includes external 1.57 - 1.6 GHz (GPS L1) band pass filter connected between pin 4 and pin 9.  Vcc = +3V.
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HMC548LP3 / 548LP3E
v03.1011

SiGe HBT MMIC LOW NOISE
AMPLIFIER, 1.2 - 3.0 GHz

Outline Drawing

NoTes:

1.  leADfrAme mATeriAl: Copper AlloY

2.  DimeNsioNs Are iN iNCHes [millimeTers]

3.  LEAD SPACING TOLERANCE IS NON-CUMULATIVE

4.  PAD BURR LENGTH SHALL BE 0.15mm MAXIMUM.

     PAD BURR HEIGHT SHALL BE 0.05mm MAXIMUM.

5.  PACKAGE WARP SHALL NOT EXCEED 0.05mm.

6.  ALL GROUND LEADS AND GROUND PADDLE MUST BE SOLDERED TO PCB RF GROUND.

7.  REFER TO HITTITE APPLICATION NOTE FOR SUGGESTED  LAND PATTERN.

Part Number package Body material lead finish msl rating package marking [3]

HmC548lp3 low stress injection molded plastic Sn/Pb Solder msl1 [1] 548
XXXX

HmC548lp3e roHs-compliant low stress injection molded plastic 100% matte sn msl1 [2] 548
XXXX

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

Package Information

Pin Number function Description interface schematic

1 rfiN1
This pin is DC coupled and matched to

50 Ohms from 1.2 to 2.0 GHz.
An off chip blocking capacitor is required.

2, 3, 5 - 8,10,  
11, 13, 14, 16

GND
These pins and package ground paddle 
must be connected to RF/DC ground.

4 rfoUT1
This pin is AC coupled and matched to 

50 Ohms from 1.2 - 2 GHz.

9 rfiN2
This pin is DC coupled and matched to

50 Ohms from 1.2 to 2.0 GHz.
An off chip blocking capacitor is required.

12 rfoUT2
This pin is AC coupled and matched to 

50 Ohms from 1.2 - 2 GHz.

15 Vcc
Power supply voltage for the amplifier. External bypass 

capacitors of 1,000pF and 18,000 pF are required.

Pin Descriptions
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HMC548LP3 / 548LP3E
v03.1011

SiGe HBT MMIC LOW NOISE
AMPLIFIER, 1.2 - 3.0 GHz

1575 MHz Evaluation PCB

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 ground paddle should be con-
nected directly to the ground 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.

List of Material for Evaluation PCB 114254 [1]

item Description

J1, J2 pCB mount smA Connector

J3, J4 DC pin

C1, C2 150 pF Capacitor, 0402 Pkg.

C3 1000 pF Capacitor, 0402 Pkg. 

C4 18,000 pF Capacitor, 0402 Pkg.

U1
HmC548lp3 / HmC548lp3e 
Amplifier

U2
Filter, Amotech AMOBP1575P02-A1 
2.5 dB loss @ 1575 MHz

pCB [2] 110980 evaluation pCB

[1] Reference this number when ordering complete evaluation PCB

[2] Circuit Board material:  rogers 4350

Application Circuit

Component Value

C1, C2 150 pf

C3 1,000 pF

C4 18,000 pf
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HMC548LP3 / 548LP3E
v03.1011

SiGe HBT MMIC LOW NOISE
AMPLIFIER, 1.2 - 3.0 GHz

Wideband (No Filter) Evaluation PCB

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 ground paddle should be con-
nected directly to the ground 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.

List of Material for Evaluation PCB 113979 [1]

item Description

J1, J2 pCB mount smA Connector

J3, J4 DC pin

C1, C2 150 pF Capacitor, 0402 Pkg.

C3 1000 pF Capacitor, 0402 Pkg. 

C4 18,000 pF Capacitor, 0402 Pkg.

U1
HmC548lp3 / HmC548lp3e 
Amplifier

pCB [2] 113977 evaluation pCB

[1] Reference this number when ordering complete evaluation PCB

[2] Circuit Board material:  rogers 4350
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