.’i'iQUint Q Product Data Sheet
SEMICONDUCTOR:

6 - 17 GHz Dual-Channel Power Amplifier TGA6316-EEU

Key Features and Performance

. 6 to 17 GHz Frequency Range

. Dual Channel Power Amplifier

. 20.5dB Typical Gain, Single Channel

. 1.5:1 Typical Input SWR, 2.1:1 Typical
Output SWR, Single Channel

. 29.5 dBm Output Power at 3 dB Gain
Compression, (31dBm combined)

.« 6.5024 x 4.8006 x 0.1016 mm (0.256 x
0.189 x 0.004 in.)

Description

The TriQuint TGA6316-EEU is a dual channel GaAs monolithic amplifier which
operates from 6 to 17-GHz. Each channel features three-stage topology with a
1200-mm dual-gate FET distributed amplifier for the first stage, a 1200 um single
gate FET second stage, and a 1900 um single gate FET third stage. The dual-
channel construction is designed for off-chip combining.

A single channel of the TGA6316-EEU provides 20.5-dB typical small signal gain
and 29.5 dBm output power at 3 dB gain compression. The TGA6316-EEU amplifier
is designed for use in wideband systems such as electronic warfare,

expendable decoys and test equipment.

Bond pad and backside metallization is gold plated for compatibility with eutectic
alloy attachment methods as well as the thermocompression and thermosonic wire
bonding processes. Ground is provided to the circuitry through vias to the backside
metallization.
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ABSOLUTE
MAXIMUM RATINGS

Pasiive supply Vol BEE, Wy o oo i e e et e e e e g
Mecpative suppdy vORAEE MFEBE, Voz oottt it i i i e e BV oy
Positive supply voltage range [with respect to negative supply voltage, Vo -Ved - . ..o L0 OW o L0V
Gain control VOIMBEE FENBE, Was  « v vt v e it e it et a e e rat i ia s et carn s ~BWID4Y
Gain control voitage renge (with respect 10 positive supply voltage, Ve -Val .. .. ... DVio-10V
Pagitive SUBDIY SUMENT, Do o oo et e e e e e e e lgzs
Power dissipation, at (or below ) 25"C hase-plate temperature (singdle chanrel), P* ... ... ... ... 10w
Input continuous wave power, Py dsingle ehamned) .. L Ll e e e e 25 dBm
Crperating chanmel temperatme, ey L i e e e e e e e 150°C
Mlenting Lemporature £30 SESH T o v ev et iationtvoanasioatoeinesnacoensasiearnasss S200C
SIOrAge EEMPETATUNE TANEE, Tin v v vt ot me s e s e e et e a e e -5 to 15070

Ratings ower operating channed temperature range, T,

Stresses bayond those listed under “Absolute Maximum Ralings™ may cause permanen! damage 1o the device.,
These are stress ralings only. and Tunctional oparation of the davice al these of any olher condilions beyond
those indicated under “RF Characteriatics” is not implied. Exposure o absclute maximum rated conditions for
extended perods may affect device reliability,

* For operation above 25°C base-plate temperature, derate lingarly at the rate of 217 mW/2C,

¥ Dperating channel temperature will directly aftect the doavicee MTTFE For masimum e, it 1S retommendad that
chanmel tomperatuse bo maintained at the lewest possibio Bvel
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Frequency Su S, S, Si GAN
TYPICAL S-PARAMETERS (GHz) | MAG ANGO| MAG ANGO| MAG ANGO| MAG ANGO| @B)
6.0 0.34 -162 | 11.98 25 0.004 13 0.32 -13 21.6
6.4 0.33 179 15.41 -60 0.001 146 0.43 -57 23.8
6.8 0.29 162 13.82  -131 | 0.001 136 0.50 -92 22.8
7.2 0.24 150 | 12.11 170 | 0.001 127 0.53 -122 21.7
7.6 0.19 138 10.41 122 0.001 126 0.51 -147 20.3
8.0 0.14 126 9.49 77 0.001 135 0.47 -171 19.5
8.4 0.08 117 8.74 37 0.001 136 0.41 171 18.8
8.8 0.02 143 8.54 -2 0.001 126 0.36 156 18.6
9.2 0.07 -126 8.64 -38 0.001 139 0.33 143 18.7
9.6 0.16 -140 9.24 -77 0.001 119 0.33 130 19.3
10.0 0.23 -161 9.89 -116 | 0.002 124 0.33 114 19.9
10.4 0.28 178 1093 -158 | 0.002 81 0.34 97 20.8
10.8 0.29 157 11.42 158 | 0.002 85 0.34 79 21.2
11.2 0.27 136 11.58 114 ] 0.000 30 0.35 61 21.3
11.6 0.23 122 11.23 71 0.001 23 0.35 41 21.0
12.0 0.19 112 11.05 29 0.001 -75 0.36 21 20.9
12.4 0.16 110 10.76 -12 0.001 -142 0.35 1 20.6
12.8 0.15 108 10.82 -54 1 0.001 -147 0.34 -20 20.7
13.2 0.14 107 10.48 -97 0.000 124 0.31 -37 20.4
13.6 0.16 107 10.21 -141 ] 0.002 147 0.29 -51 20.2
14.0 0.16 99 9.47 177 | 0.001 157 0.28 -63 19.5
14.4 0.19 94 8.89 133 | 0.000 -121 0.28 -78 19.0
14.8 0.21 81 8.09 92 0.001 171 0.27 -91 18.2
15.2 0.22 63 7.56 51 0.000 -105 0.27 -104 17.6
15.6 0.20 43 7.09 11 0.001 -120 | 0.26 -118 17.0
16.0 0.16 24 7.06 -28 0.002 -142 0.25 -131 17.0
16.4 0.08 13 7.41 -69 0.001 -142 0.24 -144 17.4
16.8 0.04 97 8.52 -115 | 0.001 -115 0.21 -160 18.6
17.2 0.15 109 9.45 -174 1 0.001 -174 0.15 -177 19.5
17.6 0.26 78 9.15 121 0.000 -30 0.06 -179 19.2
18.0 0.27 43 7.29 58 0.000 -57 0.11 -84 17.3

T,=25°C,Vp =8V, Vg, = 1.2V, I, = 50% I, (single channel)

RF CHARACTERISTICS P ARAMETER TEST CONDITIONS | TYP | UNITS
G, Small-signal pow er gain f=6to 17 GHz | 20.5| dB
SWR(in) Ihput standing wave ratio f=6to 17 GHz |1.5:1 -
SWR(out) | Output standing w ave ratio f=6to 17 GHz |2.1:1 -
P Output power at 1-dB gain compression | f=6to 17 GHz | 28.5
P, Output power at 2—dB gain compression | f=6to 17 GHz | 29 | dBm
P Output power at 3—dB gain compression | =61t 17 GHz | 29.5

T,=25°C,Vp =8V, Vg, = 1.2V, I, = 50% I, (single channel)
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FARAMETER

TEST CONDITIONS MM A UEIT

Ip=s  Total Zerg=gate-voltage drain current at saturation

Voo = 0.BWVID 3.5V Ve = 0] 971 [ 1842 méA

T, = 25°C {single channel}

Wos fOF fheg 13 the dram voltage Detwesen 0.5 V and 3.5 ¥ at which drain current is highest at DC autoprobe.

Band pod ¥7

lbl‘- :l J_ l J_ Bond ped #6 Vo
S = T I y I
.ot A
¥ Am ”_|=J_.-\. .-I-(j7 ; 1 "
E:'::i:lil nl_-’
V.. L

Bond pad #3 and Bond pad #7 are extra transmission lines that can be used for bias routing through a module,

This device offers an cptional gate 2 bias for the first stage. Instead of using the Vo, pad, bond a wire from
Bond pad #4 to Bond pad #5 to apply 1.5 V e gate 2 of the first stage with V, = 8\

Bond pad #6135 not used.

TEAG31E

Viow

RF
Qutput A

Bp - — =D
Vi
RF
Inpet A
"rﬁrr};'
Viaa :
2!
RF T
Input B :
Vaop 1

RF connections: Bond using two I-mil-dizmeter, 20 to 25-mil-length gokd bond wires at both RF input and

RF Cutput for optimum RF performance.

The capacitors used were (LOL uF.

Close piacement of external components is essential to stability.

Refer to TriQuint's Recommended Assembly Instructions for GaAs Products.
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MECHANICAL DRAWING
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45736 (0.184)
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Uinits: WEHir

Thicknes

maters (nches)

01016 (0.004) (rofonenca anly)

Chip edge to bond pad dimensions ane shown 10 center of bond pad
Chip size 40,0508 (0.002)

Bond pad #

Bond pad
Bord pad
Bord pad
Bond pad
Bord pad

Bord pad &

Bord pad

#9,

18 (AF Input):

2,18 Ve

, 7,43, 1T

. 16:

.15

L0, 14, 21, 22, 23
.12

11 (AF Dutpt):

01270 50,2311 (0.0050 x 0.0031)
0,1981 « 01219 (0.0073 x 0.0043)
00965 & 00265 (0.0039 x 0.0039)
0,1143 00,1143 (0.0045 & 0.0045]
0.0981 x 00737 (0.0039 x 0.0029)
0.1270 50,1270 (0.0030 % 0.0030]
01168 & D.2438 (0.0048 x 0.0096)
0.1321 x 0,2616 (0.0052 ¥ 0.0103)

W | ¥ 46735 (0184)
—(&) 4419510175
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O LZTO ARG

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

handling, assembly and test.
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Application Notes: Balanced Configuration Utilizing Lange Couplers
INTRODUCTION This sactson descnbes the operation of the TEAS316 in a balanced amplifier configuraton utlmng
Lange Couplers. Bias for Vi; is darived from an optional on-chap woltage dvider, Bonding pads 4 and

5 togather using & 1-mil bond wire provides 1.5 ¥ to W, with 8 W applied to the drain. The typics
cutput power at 3-dB gain compression for the balanced configuration is 31-d8m at mid-band. A
peErfoomance comganson between e single-ended and balanced configurations s shown @ the
Tvpical Outpit Povear on the nest page. The Langs Cowpler Lawoul shown below utilizes 15-mil-thick
aluming &5 the subsirate material

LANGE COUPLER
LAYDET
g — i o
M
-
Lange cougled lines! W= 00117, 5= 00087,
15-mil AliEmina Subshate
T LAREE COUPLERS 5L |
PLE =01 L2
MACRAM iy
:C AF Caitput
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- —-
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I
I
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Application Notes:

RECOMMENDED
ASSEMELY EHAGRAM
FOR BALARCED
COMFIGUARATION

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