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FPD7612P70

LOW NOISE HIGH FREQUENCY PACKAGED
pHEMT

Product Description

The FPD7612P70 is a low parasitic, surface mountable packaged deple-
tion mode pseudomorphic High Electron Mobility Transistor (pHEMT) opti-

mized for low noise, high frequency applications.

Optimum Technology
Matching® Applied

GaAs HBT
GaAs MESFET
InGaP HBT
SiGe BICMOS
Si BICMOS
SiGe HBT

V' GaAs pHEMT
Si CMOS
Si BJT
GaN HEMT
InP HBT
RF MEMS
LDMOS

RF Parameter

Min.

Typical Performance
Typ.

Max.

Package: P70

Features

k3

= 22dBm Output Power (P1dB)

s 21dB Gain at 1.85GHz

= 0.5dB Noise Figure at
1.85GHz

= 30dB Output IPz at 1.85GHz
= 45% Power-Added Efficiency

at 1.85GHz
» Usable Gain to 24 GHz

Applications

= Gain blocks and medium

power stages

= WiMax (2GHz to 11 GHz)
= WLAN 802.11a (5.8GHz)
= Point-to-Point Radio (to

18GHz)

Condition

P14g at Gain Compression Vpg=5V, Ipg=30mA
Small-Signal Gain (SSG) 19 21 dB Vps=5Y, Ipg=30mA
PAE 45 % Vps=5V, Ipg=30mA, Poyr=P1qg
Maximum Stable Gain (|S21/S12]) 14 Vps=5V, Ipg=30mA, f=12GHz
10 Vps=5V, Ipg=30mA, f=18GHz

Noise Figure (NF) 0.5 dB Vps=5V, Ipg=15mA
OIP3 30 dBm Vps=5V, Ipg=30mA, Poyr=10dBm SCL
Saturated Drain-Source Current (Ipgs) 45 60 75 mA Vps=1.3V, Vgg=0V
Maximum Drain-Source Current 120 mA Vps=1.3V, Vgg=+1V

(Imax)
Transconductance (GM) 80 ms Vps=1.3V, Vgs=0V
Gate-Source Leakage Current (Igsp) 1 10 pA Vgs=-5V
Pinch-Off Voltage (Vp) [0.7] [0.9] 11.3] v Vps=1.3V, [pg=0.2mA
Gate-Source Breakdown Voltage 112] |14 Y lgs=0.2mA

(Vapas)
Gate-Drain Breakdown Voltage 114.5] 116 Y Ips=0.2mA

(VepaD)
Thermal Resistivity (6JC) * 335 °C/W

*Note: Tamgient=22°C, RF specification measured at f=1.85GHz using CW signal (except as noted).

RF MICRO DEVICES®, RFMD®, Optimum Technology Matching®, Enabling Wireless Connectivity™, PowerStar®, POLARIS™ TOTAL RADIO™ and UltimateBlue™ are trademarks of RFMD, LLC. BLUETOOTH is a trade-
mark owned by Bluetooth SIG, Inc., U.S.A. and licensed for use by RFMD. All other trade names, trademarks and registered trademarks are the property of their respective owners. ©2006, RF Micro Devices, Inc.
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Absolute Maximum Ratings
Parameter Rating Unit Caution! ESD sensitive device.
. Exceeding any one or a combination of the Absolute Maximum Rating conditions may
Drain-Source VOltage (VDS) 8 v cause permanent damage to the device. Extended application of Absolute Maximum
(-3V<Vgs<-0.5V) Rating conditions to the device may reduce device reliability. Specified typical perfor-
mance or functipnal operation of the device under Absolute Maximum Rating condi-
Gate-Source Voltage (Vgs) -3 v tions is not implied.
(OV < VDS < +8V) RoHS status based on EUDirective 2002/95/EC (at time of this document revision).
Drain-Source Current (IDS) |DSS The information in this publication is believed to be accurate and reliable. However, no
(FOI‘ Vie< 2V) responsibility is assumed by RF Micro Devices, Inc. ("RFMD") for its use, nor for any
DS infringement of patents, or other rights of third parties, resulting from its use. No
license is granted by implication or otherwise under any patent or patent rights of
Gate Current (Ig) 5 mA RFMD. RFMD reserves the right to change component circuitry, recommended appli-
(Forwa rd or reverse) cation circuitry and specifications at any time without prior notice.
RF Input Power (Pyy)? 16 dBm
(Under any acceptable bias state)
Channel Operating Temperature (Tey) 175 °C
(Under any acceptable bias state)
Storage Temperature (Tgrg) -40 to 150 °C
(Non-Operating Storage)
Total Power Dissipation (PTOT)3' 45 450 mw
Simultaneous Combination of Limits® 80 %

(2 or more max. limits)

Notes:

1TAMB|ENT=22 °C unless otherwise noted; exceeding any one of these absolute max-
imum ratings may cause permanent damage to the device.

2Max. RF input limit must be further limited if input VSWR>2.5:1.

3yusers should avoid exceeding 80% of 2 or more Limits simultaneously.

4Total Power Dissipation (Pror) defined as (Ppg+P)y) - Pour where Ppc: DC Bias
Power, P\y: RF Input Power, Poy1: RF Output Power.

Total Power Dissipation to be de-rated as follows above 22 °C:
P1or=0.45-(1/RBJC)xTppck, Where Tpack =source tab lead temperature above
22°C.

Example: For a 65°C carrier temperature: Pror=470mW-(3x(65-22))=321mW

Biasing Guidelines
Active bias circuits provide good performance stabilization over variations of operating temperature, but require a larger num-
ber of components compared to self-bias or dual-biased. Such circuits should include provisions to ensure that gate bias is
applied before drain bias, otherwise the pHEMT may be induced to self-oscillate.

Dual-bias circuits are relatively simple to implement, but will require a regulated negative voltage supply for depletion-mode
devices such as the FPD7612P70.

For standard Class A operation, a 50% of Ipgg bias point is recommended. A small amount of RF gain expansion prior to the
onset of compression is normal for this operating point. Class AB of 25% to 33 % of Ipgg offers an optimized solution for NF and
OIPs.
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Reference Design (2.0GHz)
Typ at Typ at Typ at . . .
Parameter Unit | Bias FPD7612P70 measured Gain and Return Loss
1.90GHz | 1.96GHz | 2.02GHz 30 Ty T
Gain 20.6 20.5 20.4 dB | Vp=3V, 25 2088 dP{ A 20 38 0B
P1dB 15.0 14.8 14.8 dBm [p=30mA 20 el -
op3t 275 275 28.0 dBm 15
NF 0.65 0.58 0.65 dB 10
Gain 20.0 19.7 20.4 dB Vp=5V, 2 5
P1dB 175 17.8 180 | dBm ['o=30mA =3 | ] ) v | o e
olp3t 27.0 27.0 274 dBm Fl ) ) o =
NF 0.67 0.60 0.65 dB o || BBASCLDY
—DB&(|S(2. 1)) o
-18 PP
== DE(IS(2.2)])
10IP3 measured at POUT of 2dBm per tone with 2
. 07 09 11 13 15 17 19 21 23 25 27 29 31 33 35
spacing=5MHz. Frequency (GHz)
Evaluation Board Layout
Component Values
Component | Value Description FPD7612P70 EVAL Board  -Vg vd
Lg Ld 22nH LL 1608FSL Toko chip inductor Schematic 001uF |
— QU 1.0uF
L1 4.7nH LL 1005FHL Toko chip inductor @1.9t0 2.0GHz {{ }jf
L2 3.9nH LL 1005FHL Toko chip inductor 33pF 0.01uF
C1 0.5pF ATC 600S chip capacitor = }7 — F
33pFx4 33pF ATC 600S chip capacitor 10 Ohm }%EE
0.01uFx4 0.01uF ATC 0805X7R chip capacitor
1.0 . . 22 nH 22 nH
.OuF 1.0pF B-Case Tantallum chip capacitor 33pF
R1 10Q 0603 size chip resistor (100mW) 33pF L1 /%\%\ Il
I SO | L Il rRroUT
P1, P2 PCB Edge mount RF connector RFIN I 1 C
Evaluation board material: 31 mil thick Rogers 4003 with = ;f
1/20z. Cu on both sides.
7628 Thorndike Road, Greensboro, NC 27409-9421 - For sales or technical
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P70 Package Outline and Recommended PC Board Layout
Dimensions in millimeters
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Tape and Reel Dimensions and Part Orientation

Tape and reel information on this material is in accordance with EIA-481-1 except where exceptions are identified.
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PACKAGE MARKING CODE
Example:
ABC

A=product type

B=week code

C=year code

Reel:
Terminal tape=40mm (min)
Leader tape with empty cavities=350mm (min)
Trailer tape with empty cavities=160mm (min)
Devices per reel=1000
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Preferred Assembly Instructions

This package is compatible with both lead free and leaded solder reflow processes as defined within IPC/JEDEC J-STD-020C.
The maximum package temperature should not exceed 260 °C. Package leads are gold plated.

Handling Precautions

To avoid damage to the devices, care should be exercised during handling. Proper Electro-
ATTENTION S ) .
R R e static Discharge (ESD) precautions should be observed at all stages of storage, handling,
l ! \ fot Handling assembly, and testing. storage, handling, assembly, and testing.

Electrostatic Sensitive
Dovices

ESD Rating

These devices should be treated as Class O (OV to 250V) using the human body model as defined in JEDEC Standard No. 22-
A114. Further information on ESD control measures can be found in MIL-STD-1686 and MIL-HDBK-263.

MSL Rating

The device has an MSL rating of Level 1. To determine this rating, preconditioning was performed to the device per the Pb-free
solder profile defined within IPC/JEDEC J-STD-020C, moisture / reflow sensitivity classification for non-hermetic solid state
surface mount devices.

Application Notes and Design Data

Application Notes and design data including S-parameters, noise parameters, and device model are available on request and
from www.rfmd.com.

Reliability

An MTTF of 4.2 million hours at a channel temperature of 150 °C is achieved for the process used to manufacture this device.

Disclaimers

This product is not designed for use in any space-based or life-sustaining/supporting equipment.

Ordering Information

Description Ordering Code
RoHS-Compliant Packaged pHEMT FPD7612P70
2.0GHz Evaluation Board EB7612P70-AC
Quantity Ordering Code
Reel of 1000 FPD7612P70
Reel of 100 FPD7612P70SR
Bag of 25 FPD7612P70SQ
Bag of 5 FPD7612P70SB
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