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SEMICONDUCTOR

TGA2522-SM

17- 24 GHz Power Amplifier

Measured Performance

Bias conditions: Vd =5V, Id =712 mA, Vg =-0.5 V Typical
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Key Features

* Frequency Range 17 GHz to 24 GHz.

* 28 dBm Output Psat, 26 dBm P1dB, typical.

* 35 dBm Output TOL.

« 17 dB Typical Gain.

* Integrated power detection with 30 dB
dynamic range.

» High ESD tolerance.

* Dimensions: 4.0 x 4.0 x 0.85 mm

» Bias conditions: Vd=5V,Id =712 mA,
Vg=-0.5V, typical.

Primary Applications

* Point-to-Point Radio
* Point-to-Multipoint Communications

Product Description

The TriQuint TGA2522-SM is a three stage HPA
MMIC design using TriQuint’s proven 0.25 um
Power pHEMT process. The TGA2522-SM is
designed to support a variety of millimeter wave
applications including point-to-point digital radio
and other K band linear gain applications.

The TGA2522-SM provides 26 dBm nominal
output power at 1dB compression across 17-24 GHz.
Typical small signal gainis 17 dB at 17 GHz and
18 dB at 24 GHz.

The TGA2522-SM requires minimum off-chip
components. Each device is DC and RF tested for key
parameters. The device is available in a 4 x 4 mm
plastic QFN package.

RoHS and Lead-Free compliant. Evaluation boards
available on request.

Datasheet subject to change without notice.
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SEMICONDUCTOR TGA2522-SM

Table |
Absolute Maximum Ratings 1/
Symbol Parameter Value Notes
Vd - Vg Drain to Gate Voltage 11V
Vd1,2 Drain Voltage 8V 2/
Vg1,2 Gate Voltage Range -5Vto0V
Vd3 Drain Voltage 8V 2/
Vg3 Gate Voltage Range -5Vto0OV
Id1, 2 Drain Current 1750 mA 2/
Id3 Drain Current 1575 mA 2/
Ig1,2 Gate Current Range 35 mA
Ig3 Gate Current Range 31.5mA
Pin Input Continuous Wave Power 26 dBm 2/
Tchannel Channel Temperature 200 °C
1/ These ratings represent the maximum operable values for this device. Stresses beyond those listed

under “Absolute Maximum Ratings” may cause permanent damage to the device and / or affect
device lifetime. These are stress ratings only, and functional operation of the device at these

conditions is not implied.

2/ Combinations of supply voltage, supply current, input power, and output power shall not exceed the

maximum power dissipation listed in Table IV.

Table I
Recommended Operating Conditions

Symbol Parameter 1/ Value
Vd1,2,Vd3 | Drain Voltage 5V
Id1,2, 1d3 Drain Current 712 mA
Id_Drive Drain Current under RF Drive 850 mA
Vg1,2,Vg3 | Gate Voltage 0.5V
1/ See assembly diagram for bias instructions.
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SEMICONDUCTOR TGA2522-SM

Table Il
RF Characterization Table

Bias: Vd =5V, Id =712 mA, Vg = - 0.5V, Typical

SYMBOL PARAMETER TEST CONDITIONS MINIMUM NOMINAL | MAXIMUM | UNITS

Gain Small Signal Gain f=17.7-23.6 GHz 15 18 dB

IRL Input Return Loss f=17.7-23.6 GHz 12 dB

ORL Output Return Loss f=17.7-23.6 GHz 13 dB

Psat Saturated Output f=17.7-22 GHz 26.5 28 dBm
Power f=23.6 GHz 25.5

P1dB Output Power @1dB f=17.7-22 GHz 25 27 dBm
Compression f=23.6 GHz 24

TOI Output TOI f=17.7-23.6 GHz 33 36 dBm
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TGA2522-SM

Table IV
Power Dissipation and Thermal Properties
Parameter Test Conditions Value Notes
Maximum Power Tbaseplate = 85 °C Pd=852W 1/ 2/
Dissipation Tchannel =200 °C

Thermal Resistance, 6, Vd=5V 8,c =13.5°C/W
Id=712A Tchannel =133 °C
Pd=3.56 W Tm = 4.5E+6 Hrs
Tbaseplate = 85 °C
Thermal Resistance, 6, Vd=5V 0,0 =13.5°C/W
Under RF Drive Id = 850 mA Tchannel = 129 °C
Pout = 30 dBm Tm =6.2E+6 Hrs
Pd=3.25W
Mounting Temperature 30 Seconds 320 °C
Storage Temperature -65to 150 °C

For a median life of 1E+6 hours, Power Dissipation is limited to
Pd(max) = (150 °C — Tbase °C)/ 8 .

Channel operating temperature will directly affect the device lifetime. For maximum life, it is
recommended that channel temperatures be maintained at the lowest possible levels.
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TGA2522-SM
0.5V Typical

712 mA, Vg

5V, Id
TGA2522-SM

Measured Data

Bias conditions: Vd
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SEMICONDUCTOR TGA2522-SM

Measured Data

Bias conditions: Vd =5V, Id =712 mA, Vg = -0.5 V Typical

TGA2522-SM
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SEMICONDUCTOR TGA2522-SM

Measured Data

Bias conditions: Vd =5V, Id =712 mA, Vg = -0.5 V. Frequency = 19 GHz

(Id held constant from small signal to Psat)
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Bias conditions: Vd =5V, Id =712 mA, Vg = -0.5 V. Frequency =19 GHz

(Vg held constant from small signal to Psat)
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SEMICONDUCTOR TGA2522-SM

Measured Data

Bias conditions: Vd=5V,ld =712 mA,Vg=-0.5V

(Id held constant from small signal to Psat)
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SEMICONDUCTOR TGA2522-SM

Measured Data

Bias conditions: Vd =5V, Id =712 mA, Vg = -0.5 V Typical

TGA2522-SM
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SEMICONDUCTOR TGA2522-SM

Measured Data

Bias conditions: Vd =5V, Id =712 mA, Vg = -0.5 V Typical
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Package Pinout

FIM 1 DOT FIM #1 IDENTIFICATION
EY MARKING 20 19 18 17 16
e ERERTATY
1 15 &) (1]
2 14 4 (Z]
3 13 = 21 (]
4 12 ) ]
5 11 i (5]
fd [o] 5] (] [l
B 7 8 9 10
TOP WIEW BOTTOM WIEW
Sy Ny g Oy
SIDE WIEYW
Pin Symbol Description
2 RF In Input, matched to 50 ohms.
12 RF Out Output, matched to 50 ohms.
Gate voltage for amplifier’s input and 2" stage. Must be
6,20 Vgl.2 biased from both sides. 1/
18 Vg3 Gate voltage for amplifier’s final stage. 1/
719 Vd1 2 Drain voltage for amplifier’s input and 2" stage. Must be
’ ’ biased from both sides. 1/
8 Vd3 Drain voltage for amplifier’s final stage. 1/
16 VDET Reference diode output voltage.
17 VREE Detector diode output voltage. Varies with RF output
power.
513 GND Connected to 21 internally. Must be grounded to the PCB.
’ See ‘Recommended Land Pattern’.
No internal connection. Must be grounded to the PCB.
1,3,4,11,14,15 NC See ‘Recommended Land Pattern’.
No internal connection. Can be grounded or left open on
9,10 NC
the PCB.
Backside paddle. Multiple vias on the PCB should be
21 GND employed to minimize inductance and thermal resistance.
See ‘Recommended Land Pattern’.

1/ Bias network required. See ‘Recommended Application Circuit’.
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Electrical Schematic

VG 1,2 VD1,2  VG3 VREF VDET
(Pin 20) (Pin 19)  (Pin 18) (Pin 17) (Pin 16)
L ] L ] L

11

J L ]
RFIN o— [+ L o L p— 1
(Pin 2) il? ‘é’ 1
RN '
| L | | . +« RFOUT
T ) o fo— 1 (Pin 12)
* 'y *
VG 1,2 VD 1,2 VD 3
(Pin 6) (Pin 7) (Pin 8)
Bias Procedures
Bias-up Procedure Bias-down Procedure
VG1,2,VG3 setto-1.5V Turn off RF supply
VD1,2,VD 3setto+5V Reduce VG 1, 2, VG3to-1.5 V.
Ensure Id ~ 0 mA
Adjust VG 1, 2, VG 3 more positive until Id is 712 mA. TurnVD1,2,VD3to 0V

This will be ~-0.5V

Apply RF signal TurnVG1,2,VG3to0V
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SEMICONDUCTOR Mechanical Drawing TGA2522-SM

Units: Millimeters
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GaAs MMIC devices are susceptible to damage from Electrostatic Discharge. Proper precautions should
be observed during handling, assembly and test.
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Recommended Application Circuit

WE1, 2 ® b d * + + /5 3
1 (0¥} 11 Ch
R 1
VO1,2 - a8 + +5Y
-2 ca
E ; Z0 19 12 17 16 R 2
ST D T
J1 r%
k m i ¥ o RF OUT
J2
5 7 ] 13 * U1
WG, 2 * + + + GMND
3 Ca
YO 1,2 e + * + + &0 3
C4 c10 c12 Ch
Ref Designator Value Description
U1 -- TriQuint TGA2522-SM
C1,C2,C3,C4,C5,C6 1.0 pF 1206 SMT Ceramic Capacitor
C7,C8, C9, C10,C11,C12 0.01 uF 0603 SMT Ceramic Capacitor
J1,J2 1092-01A-5 Southwest Microwave End Launch Connector
R1, R2 240 KQ External Resistor

GaAs MMIC devices are susceptible to damage from Electrostatic Discharge. Proper precautions should
be observed during handling, assembly and test.
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Recommended Evaluation Board

CA VG1,2, VG3

C2
C8

N, BT P

C5

C11

S giasaas [l o o
J1 o oo o samaanes E 222 [0 © J2

C10
C12

C9 EIRP SA2822-
C3 — | i

o = oo

C4 — / C6

/ /]

VG1,2, VG3

Board Material: 10 mil thick Rogers 4350, €, = 3.5

GaAs MMIC devices are susceptible to damage from Electrostatic Discharge. Proper precautions should
be observed during handling, assembly and test.
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Recommended Land Pattern

vD1,2 vwD3 VREF
YGE1 2 VDET

RF M

RF OUT

YWi1,2 NC  MNC
YD1,2 VG3

Board Material: 10 mil thick Rogers 4350

Open Plated Vias in Center of Land pattern; Vias are 12 mil Diameter, 20 mil center-to-center spacing

GaAs MMIC devices are susceptible to damage from Electrostatic Discharge. Proper precautions should
be observed during handling, assembly and test.
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Assembly Notes

Recommended Surface Mount Package Assembly

Proper ESD precautions must be followed while handling packages.

TGA2522-SM

Clean the board with acetone. Rinse with alcohol. Allow the circuit to fully dry.

TriQuint recommends using a conductive solder paste for attachment. Follow solder paste and reflow
oven vendors’ recommendations when developing a solder reflow profile. Typical solder reflow profiles

are listed in the table below.

Hand soldering is not recommended. Solder paste can be applied using a stencil printer or dot
placement. The volume of solder paste depends on PCB and component layout and should be well
controlled to ensure consistent mechanical and electrical performance.

Clean the assembly with alcohol.

Reflow Profile

SnPb

Pb Free

Ramp-up Rate

3 °C/sec

3 °C/sec

Activation Time and Temperature

60 — 120 sec @ 140 - 160 °C

60 - 180 sec @ 150 — 200 °C

Time above Melting Point 60 — 150 sec 60 — 150 sec

Max Peak Temperature 240 °C 260 °C
Time within 5 °C of Peak Temperature 10 - 20 sec 10 - 20 sec
Ramp-down Rate 4 -6 °C/sec 4 —6 °C/sec

Ordering Information

Part

Package Style

TGA2522-SM, TAPE AND REEL

4 x 4 mm QFN Surface Mount, TAPE AND REEL

GaAs MMIC devices are susceptible to damage from Electrostatic Discharge. Proper precautions should

be observed during handling, assembly and test.
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CraHpapT
INeKTpPOoH
ﬂ CBAA3b

Mbl MOf04aA M aKTUBHO Pa3BMBAIOLLAACA KOMMAHWA B 061acTM  MOCTaBOK
3NEKTPOHHbIX KOMMOHEHTOB. Mbl NOCTAaBASEM  3/IEKTPOHHbIE  KOMMOHEHTbI
OTEYEeCTBEHHOIrO U MMMOPTHOIO NMPOWU3BOACTBA HAMPAMYIO OT NPOU3BOAMUTENEN U C
KpYMHEMLWKNX CKNaZ0B MUpa.

Enaro,a,apﬂ coTpygHn4ecTtesy C MMpPOBbIMU NOCTaBWMKaMWN Mbl OCYLLECTBIAEM
KOMMNNEKCHbIE N NN1aHOBblE MNMOCTABKU LumpoqaﬁLuero CNEeKTpa 3/1EKTPOHHbIX
KOMMOHEHTOB.

CobcTtBeHHan 3¢p@eKTUBHAA NOrMCTUKA M CKNag B obecneunBaeT HageKHYHo
MOCTaBKy MNPOAYKLMM B TOYHO YKa3aHHble CPOKM Mo Bcel Poccum.

Mbl ocyuiecTBisem TEXHUYECKYI0 MNOALEPKKY HAWWM  K/IMEHTaMm U
npeanpoaaxkHyto NPOBEPKY KayecTsa NpoayKumu. Ha Bce noctaBnsiemble NpoAyKTbl
Mbl MPEAOCTaBASEM TFAPaAHTUIO .

OcyuwiectBndem nNOCTaBKM NpoOAYKUMM nog, KoHTponem Bl MO PO Ha
npeanpuATUA BOEHHO-NPOMbIWIEHHOTO KoMnaekca Poccuun , a TakKe paboTtaem B
pamkax 275 ®3 c OTKpbITUEM OTAE/bHbIX CHETOB B YNONHOMOYEHHOM BaHKe. Cuctema
MeHeXMeHTa KayecTBa KomnaHum cooTBeTcTByeT TpeboBaHuam FOCT ISO 9001.

MWHUMaNbHbIE  CPOKM  MNOCTAaBKW, TMOKME  UeHbl, HeorpaHWYeHHbIN
aCCOPTUMEHT UM WHAMBMAYANbHbLIN MNOAXOA K KAMEHTaM ABAAIOTCA OCHOBOW ANA
BbICTPAMBaHMA A0FOCPOYHOIO M 3GPEKTUBHOIO COTPYAHMYECTBA C NPEeANPUATUAMM
PaANO3NEKTPOHHOMW NPOMBIWAEHHOCTU, NPEeanPUATUAMM BMNK u HayuHo-
nccnenoBaTeNbCKUMKU MHCTUTYTaMm Poccun.

C Hamu Bbl CTAaHOBMUTECH elle ycnewHee!

[HaLLIM KOHTAKTbI: \

TenedoH: +7 812 627 14 35

dNeKTpPOHHaA nouTa: sales@st-electron.ru

Appec: 198099, CaHkT-MNeTepbypr,
MpomblwneHHasa yn, gom Ne 19, nutepa H,
nometleHune 100-H Oduc 331
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