GaN MMIC

HYPA203
8~13GHz 60W GaN Power Amplifier

EREN Product Overview

HYPA203

HYPA203 chip is a high-performance 8-13
GHz high-power amplifier, manufactured
using a 0.25 um gate length gallium nitride
high electron mobility transistor (HEMT
process). The chip is grounded through a
back metal via a through-hole. The HYPA203
chip operates with dual power sources and
can provide 48.5 dBm output power, 28 dB
small signal gain and more than 30%
power-added efficiency within 8-13 GHz
with a drain voltage of Vds=28 V.

This chip is mainly used for transceiver
components, wireless communication, etc.

BOEY Key Features

8~13GHz 60W GaN Power Amplifier

ThEE#EE Functional Block Diagram
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o B E Frequency Range: 8-13 GHz

o TERHMACE PAE: 30% (PIN =29 dBm)

o HyH I POUT: 48.5 dBm (PIN =29 dBm)
o /MES 2% Small Signal Gain: 28 dB

o B\ HUEBEP; b RFin VSWR: <3.1

s MBS Bias: VD =28 V,IDQ=0.273 A

« 5 R ) Chip Dimensions: 4.0 x 6.0 x 0.10 mm

RFout
iTMER Ordering Information
#-5 Part No. #38 Description
HYPA203 8-13GHz 60W GaN Power

Amplifier
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HYPA203 8~13GHz 60W GaN Power Amplifier

ﬁ*ﬁiﬁ Absolute Maximum Ratings

?E# If'ﬁ %# Recommended Operating Conditions

251 2 {4 Parameter Rating 2% Parameter Typ. Units
Drain Voltage (VD) 32 Drain Voltage (VD) 28 \Y,
Gate Voltage Range (VG) 5V Drain Current, Quiescent (IDQ) 0.273 A
Drain Current (ID) 6A Operating Temperature Range —40 to 85 °C

Gate Current (IG) —

Power Dissipation (Ppiss), 85 °C,

PW=100 pm; DC=10% 158 W
Input Power (Piv) 50 Q, VD=28 V, 85 °C, 33 dBm
Pulsed: PW=100 um; DC=10%

Mounting Temperature (30 seconds) 320 °C
Storage Temperature -55to 150 °C

Exceeding any one or a combination of the Absolute
Maximum Rating conditions may cause permanent
damage to the device. Extended application of Absolute
Maximum Rating conditions to the device may reduce
device reliability.

BB S 4% Electrical Specificatios

all recommended operating conditions.

Electrical specifications are measured at specified
test conditions. Specifications are not guaranteed over

24 Parameter Min. Typ. Max. = Units
TAESZE H Operational Frequency Range 8 13 GHz
B T Output Power (Pin = 29 dBm) 48.5 dBm
DhE iz Power Added Efficiency (Pin =29 dBm) 30 %
D25 Power Gain (Pin =29 dBm) 20 dB
/MBS H4%5 Small Signal Gain 28 dB
O\ HL B3 . RFin VSWR 3.1

& v 3R BE Output VSWR --

JIME S5 B4 25 158 241 Small Signal Gain Temperature Coefficient -0.058 dB/°C
Ty H TR E & %4 Output Power Temperature Coefficient -0.014 dBm/°C

Test conditions unless otherwise noted: 25 °C, VD =28V, IDQ = 0.273 A, PW = 100 um, DC = 10%
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GaN MMIC
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i HYPA203

8~13GHz 60W GaN Power Amplifier
HRERRLR - KBS (B P, ) Performance Plots — Large Signal (Pulsed)

MR 2544 Test conditions: 25 °C, VD =28 V, IDQ = 0.273 mA, PIN =27-31 dBm, PW = 100 um, DC = 10%
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GaNMMIC HYPA203  8~13GHz 60W GaN Power Amplifier

¥EBERhLR - /MBS Performance Plots — Small Signal

MR 2% Test conditions : 25 °C, VD =26-30 V, IDQ = 0.273 mA, PIN =29 dBm, PW = 100 um, DC = 10%
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GaN MMIC

ShERTERRBRSIB&iNP Chip size diasram and Bond Pad Description

/—
~ HYPA203 8~13GHz 60W GaN Power Amplifier
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Units: pum

Thickness: 0.1 mm

Die x,y size tolerance: = 0.050 mm
Chip edge to bond pad dimensions are shown to center of pad
Ground is backside of die

RS2 81588 Bond Pad Description

) 1=} J =Sy | J S . " L.
e R FRERARIR Eﬁi)_\'_f.(qiﬁﬁ*) ﬁ':ﬁj}jﬁﬂﬂ Description
Pad No. Symbol Pad Size (um?)
1,5 VG 110X110 Amplifier gate bias requires external 100pF and 1000pF capacitors.
2,6 VDI 160X110
Amplifier gate bias requires external 100pF and 1000pF capacitors. VD1 and
3,7 VD2 160X110 .
VD2 and VD3 need to be connected across an external 1000pF capacitor.
4,8 VD3 160X110
9 RFin 110X160 RF signal input termlna.l, externall 50 th syst;m. .If therg is an external DC
current at the voltage point, a DC isolation capacitor is required.
10 RFout 110X160 RF 51gnal output terminal, external 50 ohm system, no need for DC isolation
capacitor
Back of chip The bottom of the chip needs to have good contact with RF and DC ground
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A5 %RBE B Chip Assembly Diagram

HYPA203 8~13GHz 60W GaN Power Amplifier
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Notes: 1.VG & VD need to be biased from both sides.

ﬁ!J: @ﬁﬁ Bias-Up Procedure

1. Set ID limit to 8000 mA, IG limit to 20 mA

2.SetVGto—5.0V

4.SetVD +28 V

5. Adjust VG more positive until IDQ = 0.273 A
6. Apply RF signal

{" B & R Bias-Down Procedure
1. Turn off RF signal
2. Reduce VG to —5.0 V. Ensure IDQ ~ 0 mA

4.SetVDto OV
5. Turn off VD supply
6. Turn off VG supply
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GaN MMIC HYPA203 8~13GHz 60W GaN Power Amplifier
EEFRETAssembly Notes

Component placement and die attachment assembly notes:

Vacuum pencils and/or vacuum collets are the preferred method of pick up.
Air bridges must be avoided during placement.
The force impact is critical during auto placement.

Conductive epoxy attachment may be used for small-signal low power dissipation die.

YV V VYV VYV VY

Follow manufacture instructions for epoxy curing.

Reflow process assembly notes:

» Use AuSn (80/20) solder and limit exposure to temperatures above 300°C to 3-4
minutes, maximum.

» An alloy station or conveyor furnace with reducing atmosphere should be used.
» No fluxes should be utilized..

» Coefficient of thermal expansion matching is critical for long-term reliability.

» Devices must be stored in a dry nitrogen atmosphere.

Interconnect process assembly notes:

» Thermo sonic ball bonding is the preferred interconnect technique.

» Force, time, and ultrasonic are critical parameters.

> Aluminum wire should not be used.
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