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HMC998LP5E
v00.0612

GaAs pHEMT MMIC

2 WATT POWER AMPLIFIER, 0.1 - 20 GHz

Functional Diagram

Features

P1dB Output Power: +31 dBm

Psat Output Power: +33 dBm

High Gain: 11 dB

Output IP3: +41 dBm

Supply Voltage: Vdd = +15V  @ 500 mA

50 Ohm Matched Input/Output

32 Lead 5x5 mm SMT Package: 25 mm2

Typical Applications

The HMC998LP5E is ideal for:

r�5FTU�*OTUVNFOUBUJPO

r�.JDSPXBWF�3BEJP���74"5

r�.JMJUBSZ���4QBDF

r�5FMFDPN�*OGSBTUSVDUVSF

r�'JCFS�0QUJDT

General Description
The HMC998LP5E is a GaAs pHEMT MMIC 

%JTUSJCVUFE�1PXFS�"NQMJàFS��XIJDI�PQFSBUFT�CFUXFFO�

����BOE����()[��5IF�BNQMJàFS�QSPWJEFT����E#�PG�HBJO
�

����E#N�PVUQVU�*1�
�BOE�����E#N�PG�PVUQVU�QPXFS�BU� 

1 dB gain compression while requiring only 500 mA 

GSPN� B� ���7� TVQQMZ�� 5IF� ).$���-1�&� FYJIJCJUT� � B�

slightly positive gain from 3 to 17 GHz making it ideal 

GPS�&8
�&$.
�3BEBS�BOE�UFTU�FRVJQNFOU�BQQMJDBUJPOT��

The HMC998LP5E� BNQMJàFS� *�0T� BSF� JOUFSOBMMZ�

matched to 50 Ohms and is supplied in a leadless 

QFN 5x5 mm surface mount package.

Electrical Speci�cations, T
A
 = +25° C, Vdd =+15V, Vgg2 = +9.5V, Idd = 500 mA [1]

Parameter Min. Typ. Max. Min. Typ. Max. Min. Typ. max Units

Frequency Range 0.1 - 4 4 - 16 16 - 20 GHz

Gain 8 11 8 11 9 12 dB

Gain Flatness ±0.3 ±0.5 ±0.5 dB

Gain Variation Over Temperature 0.006 0.012 0.017 dB/ °C

Input Return Loss 17 15 25 dB

Output Return Loss 10 15 20 dB

Output Power for 1 dB Compression (P1dB) 28 31 28 31 26 29 dBm

Saturated Output Power (Psat) 33 33 31 dBm

Output Third Order Intercept (IP3) 
[2] 41 41 40 dBm

Noise Figure 8 4.5 5 dB

Total Supply Current 500 500 500 mA

<�>�"EKVTU�7HH�CFUXFFO����UP��7�UP�BDIJFWF�*EE�������N"�UZQJDBM�

[2] Measurement taken at Pout / tone = +14 dBm.
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HMC998LP5E
v00.0612

GaAs pHEMT MMIC

2 WATT POWER AMPLIFIER, 0.1 - 20 GHz

Output Return Loss vs. Temperature

Gain & Return Loss Gain vs. Temperature

Input Return Loss vs. Temperature

Noise Figure vs. Temperature
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Low Frequency Gain & Return Loss
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HMC998LP5E
v00.0612

GaAs pHEMT MMIC

2 WATT POWER AMPLIFIER, 0.1 - 20 GHz

Psat vs. Temperature

Psat vs. Supply Voltage

Output IP3 vs. Temperature, 

Pout/tone = +18 dBm 
Output IP3 vs. Supply Voltage, 

Pout/tone = +18 dBm

P1dB vs. Temperature

P1dB vs Supply Voltage
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HMC998LP5E
v00.0612

GaAs pHEMT MMIC

2 WATT POWER AMPLIFIER, 0.1 - 20 GHz

Power Compression @ 18 GHz

Power Dissipation

Power Compression @ 4 GHz

Power Compression @ 10 GHz

Output IP3 vs. Output Power @ 10 GHz
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Second Harmonics vs. Temperature 

@ Pout = 18 dBm
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HMC998LP5E
v00.0612

GaAs pHEMT MMIC

2 WATT POWER AMPLIFIER, 0.1 - 20 GHz

Absolute Maximum Ratings

Drain Bias Voltage (Vdd) +17 Vdc

Gate Bias Voltage (Vgg1) -3 to 0 Vdc

Gate Bias Voltage (Vgg2) Vgg2 = (Vdd-6.5V) to (Vdd-4.5V)

RF Input Power (RFIN) +27 dBm

Channel Temperature 150 °C

Continuous Pdiss (T= 85 °C)

	EFSBUF�����N8��$�BCPWF�����$

8.26 W

Thermal Resistance 

	DIBOOFM�UP�EJF�CPUUPN

7.87 °C/W

Output Power into VSWR > 7:1 +32 dBm

Storage Temperature -65 to 150°C

Operating Temperature -40 to  85 °C

ESD Sensitivity (HBM) Class 1A

Vdd (V) Idd (mA)

+15 500

+14 500

+13 500

+12 500

Typical Supply Current vs. Vdd

ELECTROSTATIC SENSITIVE DEVICE

OBSERVE HANDLING PRECAUTIONS

                Adjust Vgg1 to achieve Idd = 500 mA

Reverse Isolation vs. Temperature

Second Harmonics vs. Vdd 

@ Pout = 18 dBm Second Harmonics vs Pout
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HMC998LP5E
v00.0612

GaAs pHEMT MMIC

2 WATT POWER AMPLIFIER, 0.1 - 20 GHz

Outline Drawing

Package Information
1BSU�/VNCFS Package Body Material Lead Finish MSL Rating [2] Package Marking [1]

HMC998LP5E RoHS-compliant Low Stress Injection Molded Plastic 100% matte Sn MSL3
H998

XXXX

<�>���%JHJU�MPU�OVNCFS�9999

[2] Max peak re�ow temperature of 260 °C
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HMC998LP5E
v00.0612

GaAs pHEMT MMIC

2 WATT POWER AMPLIFIER, 0.1 - 20 GHz

1JO�/VNCFS Function Description Interface Schematic

�
��
��
���
���


��
�
GND

5IFTF�QJOT�BOE�QBDLBHF�CPUUPN�NVTU�CF�DPOOFDUFE�UP�

RF/DC ground.

2 Vgg2

(BUF�DPOUSPM�GPS�BNQMJàFS��"UUBDI�CZQBTT�DBQBDJUPS�QFS�

application circuit herein. For nominal opperation +9.5V 

TIPVME�CF�BQQMJFE�UP�7HH��

�
��
��
��
���


��
���
���
���


��
���
���
���
 

��
���
���
���


32

N/C

5IFTF�QJOT�BSF�OPU�DPOOFDUFE�JOUFSOBMMZ
�IPXFWFS�BMM�EBUB�

shown herein was measured with these pins connected 

to RF/DC ground externally.

5 RFIN
This pad is DC coupled and matched to 50 Ohms. Block-

ing capacitor is required.

13 Vgg1

(BUF�DPOUSPM���GPS�BNQMJàFS��"UUBDI�CZQBTT�DBQBDJUPS�QFS�

application circuit herein. Please follow “MMIC Biasing 

Procedure” application note.

��
��� "$(�
�"$(�
-PX�GSFRVFODZ�UFSNJOBUJPO��"UUBDI�CZQBTT�DBQBDJUPS�QFS�

application circuit.

21 RFOUT & VDD

3'�PVUQVU�GPS�BNQMJàFS��$POOFDU�%$�CJBT�	7EE
�OFUXPSL�

to provide  drain current (Idd). See application circuit 

herein.

30 ACG1
-PX�GSFRVFODZ�UFSNJOBUJPO��"UUBDI�CZQBTT�DBQBDJUPS��QFS�

application circuit herein.

Pin Descriptions
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HMC998LP5E
v00.0612

GaAs pHEMT MMIC

2 WATT POWER AMPLIFIER, 0.1 - 20 GHz

Evaluation PCB

Evaluation Order Information

Item Contents 1BSU�/VNCFS

Evaluation PCB Only HMC998LP5E Evaluation PCB Eval01-HMC998LP5E [1]

<�>�3FGFSFODF�UIJT�OVNCFS�XIFO�PSEFSJOH�&WBMVBUJPO�1$#�0OMZ

List of Materials for Evaluation PCB EVAL01-HMC998LP5E 

Item Description

+�
�+�
�+�
�+� PCB Mount SMA RF Connector

+�
�+� DC Pins.

C1 - C4 �����Q'�$BQBDJUPS
������1LH�

C5 - C8 ���LQ'�$BQBDJUPS
������1LH�

C9 - C11 4.7 V'�$BQBDJUPS
�5BOUBMVN�

3�
�3� ��0IN�3FTJTUPS
������1LH�

U1 HMC998LP5E 

PCB [1] 127135 Evaluation PCB.

[1] Circuit Board Material: Rogers 4350 or Arlon 25FR

5IF�DJSDVJU�CPBSE�VTFE�JO�UIF�BQQMJDBUJPO�TIPVME�VTF�

RF circuit design techniques. Signal lines should 

have 50 Ohm impedance while the package ground 

MFBET� BOE� FYQPTFE� QBEEMF� TIPVME� CF� DPOOFDUFE�

directly to the ground plane similar to that shown. 

"�TVGGJDJFOU�OVNCFS�PG�WJB�IPMFT�TIPVME�CF�VTFE�UP�

DPOOFDU� UIF� UPQ� BOE� CPUUPN� HSPVOE� QMBOFT�� 5IF�

FWBMVBUJPO�DJSDVJU�CPBSE�TIPXO�JT�BWBJMBCMF�GSPN�)JU-

tite upon request.
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HMC998LP5E
v00.0612

GaAs pHEMT MMIC

2 WATT POWER AMPLIFIER, 0.1 - 20 GHz

Application Circuit

NOTE 1: Drain Bias (Vdd) must be applied through a broadband bias tee or external bias network.
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HMC998LP5E
v00.0612

GaAs pHEMT MMIC

2 WATT POWER AMPLIFIER, 0.1 - 20 GHz

Notes:
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