Keysight TC283P
KEYSIGHT DC - 26.5 GHz HBT Amplifier

TECHNOLOGIES

HMMC-5628-BLK (Waffle pack) Q —
HMMC-5628-TR1 (Tape & Reel) R
Data Sheet

Features

¢ Frequency Range: DC — 26.5 GHz
High Gain: 17 dB
P-148: 10 dBm
Low 1/f Noise Corner: <100 KHz
Return Loss:

Input: 15dB

Qutput: 10dB
Single supply operation

VSuppIy = 3.3 Volts

Package Geometries

Attribute Dimension
Package Type 12-lead quad flat no-lead (QFN) plastic with heat sink
Package Size 2 x2mm (79 x 79 mils)
Package Thickness 0.90 mm (23 mils)
Package Leads 0.25 x 0.50 mm (10 x 20 mils) width x pitch
Description Absolute Maximum Ratings [1]
) Symbol Parameters / Conditions Min. Max. Units
The TCZ$3 isa DC - 26.5 ,G',HZ’ Vee Collector Pad Voltage 4 volts
17 dB gain feedback amplifier Maxi Collector C " 30 A
designed to be used as a cas- lout aximum %oflector Lurren m
cadable gain block for a variety Pin CW Input Power 10 dBm
of applications. The device con- T Maximum Junction Temperature 150 °C
sists of a modified Darlington Tal2 Ambient Temperature 55 75 oC
feedp‘f}ck p%tur which redupegs the Tstg Storage Temperature -65 165 °C
senst Wlt.y 0 brocess variations Tmax 81 Maximum Assembly Temperature 260 °C
and provides 50 ohm in- Not
otes:

put/output port matches. Fur-
thermore, this amplifier is fabri-

. this device.
ing HFTC’s HB2B InP
;':Iagerpl:‘f)cegss WhiCcli provides 1ZIMTTF>5x105 hr. Operation in excess of Ta will degrade MTTF.

. . 131 Refer to JEDEC J-STD-020D for detailed reflow profile, 3 reflows max.
excellent process uniformity,

reliability and 1/f noise perfor-
mance. The device requires a
single positive supply voltage
and generally operates Class-A
for good distortion performance.
DC power dissipation is less
than 0.165 Watts.

"1 Operation in excess of any one of these conditions may result in permanent damage to



DC Specifications / Physical Properties [

Symbol Parameters / Conditions Min. Typ. Max. Units
Vout Output Pad Voltage 2.3 2.6 2.9 Volts
Vin Input Pad Voltage 1.4 1.6 1.8 Volts
Ic1 Stage One Supply Current 22 25 28 mA
Ic2 Stage Two Supply Current 26 mA
Notes:

["Measured on wafer with Tenuck = 25°C unless otherwise noted.
RF Specifications (!

Symbol Parameters / Conditions DC-15 DC-26.5 Units

Min. Typ. Max. | Min. Typ. Max.

BW Operating Bandwidth 15 26.5 GHz
S21 Small Signal Gain 15 17 19 13 15 17 dB
RLin Input Return Loss 12 7 dB
RLout Output Return Loss 12 10 dB
ISO Reverse Isolation -20 -15 -20 -15 dB
P.148 Output Power at 1dB Compression 11 10 dBm
NF Noise Figure 5.5 6.0 dB
Notes:

[ Measured on wafer with Tehuek = 25°C, Ve = 3.3V, and lout = 26mA

Biasing

The TC283 can be operated
from a single positive supply.
This supply must be connect-
ed to two pins on the IC,
namely the VCC pin and the
OUT pin. The supply voltage
may be directly connected to
the VCC pin as long as the
voltage is between +3.0 to +4.0
Volts. However, if the supply
is higher than +4 Volts, a se-
ries resistor (RCC) should be
used to reduce the voltage to
the VCC pad. See the biasing
diagram below for the equa-
tion used to set RCC. In the
case of the OUT pin, the sup-
ply voltage must be connected
to the output transmission
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line through a resistor (ROUT)
and an inductor. See the bias-
ing diagram for the equation
used to set ROUT. If ROUT is
greater than 300 ohms, the
inductor may be omitted;
however, the amplifiers gain
may be reduced by ~0.5 dB.

The voltage at the In and OUT
pins of the IC will be approx-
imately 1.6 and 2.6 Volts re-
spectfully; therefore, DC
blocking caps should be used
at the input and output of the
device.

Assembly Techniques

The TC283 is fabricated using
an InP-based HBT semicon-
ductor material structure
which limits the maximum

assembly temperature to
150°C. Due to the fact AuSn
solder die-attach tempera-
tures exceed this limit, only
epoxy-based die-attach mate-
rials and processes (such as
84-1LMI) should be employed
during TC283 assembly.

GaAs and InP MMICs are ESD
sensitive. ESD preventive
measures must be employed
in all aspects of storage, han-
dling, and assembly.

Keysight application note #54,

“GaAs MMIC ESD, Die Attach,
and Bonding Guidelines" pro-

vides basic information on the
subjects.

Keysight Restricted
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TC283 Schematic and Biasing Diagram
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Measured (Typical) Performance [V¢c = 3.3V and lout = 26mA]
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TC283 Noise Figure
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Freq(GHz)  S11(DB)  S11(DEG)  S21(DB)  S21(DEG)  S12(DB)  S12(DEG)  S22(DB)  S22(DEG)

1.0 -31.74 159.63 17.08 174.23 -20.13 -1.63 -24.26 -5.56
15 -31.36 145.73 17.07 171.55 -20.13 -2.38 -24.05 -10.40
2.0 -30.83 135.70 17.08 168.81 -20.13 -3.21 -23.91 -14.29
25 -31.81 127.85 17.08 166.01 -20.12 -4.23 -23.68 -16.72
3.0 -31.06 110.06 17.09 163.16 -20.10 -4.98 -23.16 -19.89
3.5 -29.83 108.27 17.11 160.37 -20.10 -5.78 -22.87 -23.02
4.0 -29.69 98.08 17.11 157.53 -20.12 -6.66 -22.44 -26.30
4.5 -29.12 85.48 17.12 154.78 -20.08 -7.56 -22.07 -29.14
5.0 -28.12 76.37 17.14 151.83 -20.08 -8.32 -21.64 -32.07
5.5 -27.31 69.63 17.15 148.94 -20.08 -9.35 -21.16 -34.26
6.0 -26.64 60.73 17.17 146.09 -20.08 -10.25 -20.67 -36.99
6.5 -25.90 53.29 17.18 143.17 -20.07 -11.12 -20.26 -39.15
7.0 -24.98 46.59 17.19 140.21 -20.06 -12.02 -19.67 -41.12
7.5 -24.02 40.09 17.20 137.29 -20.07 -12.91 -19.12 -43.47
8.0 -23.68 33.64 17.21 134.25 -20.06 -13.84 -18.55 -46.18
8.5 -22.49 28.91 17.21 131.26 -20.06 -14.69 -18.14 -48.86
9.0 -21.66 23.00 17.23 128.34 -20.05 -15.68 -17.63 -51.21
9.5 -21.16 19.02 17.23 125.37 -20.03 -16.75 -17.23 -53.41
10.0 -20.23 14.37 17.24 122.27 -20.07 -17.64 -16.78 -55.74
10.5 -19.39 9.78 17.26 119.16 -20.05 -18.61 -16.33 -57.38
11.0 -18.75 4.71 17.27 116.00 -20.06 -19.53 -15.88 -59.37
11.5 -18.08 1.24 17.26 112.86 -20.07 -20.50 -15.49 -61.29
12.0 -17.35 -2.11 17.26 109.73 -20.07 -21.54 -15.08 -62.49
125 -16.69 -7.03 17.26 106.49 -20.05 -22.32 -14.61 -64.26
13.0 -16.01 -10.70 17.23 103.24 -20.06 -23.51 -14.15 -65.72
135 -15.36 -14.74 17.21 100.05 -20.08 -24.52 -13.63 -67.53
14.0 -14.71 -19.49 17.19 96.91 -20.10 -25.57 -13.12 -69.78
14.5 -14.30 -23.30 17.18 93.58 -20.10 -26.53 -12.68 -72.20
15.0 -13.73 -26.47 17.16 90.33 -20.12 -27.44 -12.24 -75.00
15.5 -13.28 -30.77 17.14 87.00 -20.15 -28.51 -11.87 -77.64
16.0 -12.80 -32.94 17.09 83.71 -20.17 -29.57 -11.56 -80.34
16.5 -12.35 -36.81 17.06 80.26 -20.20 -30.49 -11.26 -82.47
17.0 -11.92 -40.70 17.00 76.89 -20.22 -31.54 -10.95 -85.08
17.5 -11.54 -43.65 16.93 73.47 -20.27 -32.71 -10.72 -87.18
18.0 -11.12 -47.39 16.89 70.09 -20.30 -33.60 -10.43 -89.23
18.5 -10.70 -50.41 16.81 66.50 -20.32 -34.66 -10.16 -91.47
19.0 -10.53 -53.60 16.71 63.20 -20.40 -35.67 -9.97 -93.83
19.5 -9.99 -56.43 16.58 59.86 -20.45 -36.58 -9.75 -95.78
20.0 -9.69 -59.66 16.44 56.38 -20.47 -37.48 -9.48 -97.75
20.5 -9.46 -62.59 16.33 53.31 -20.52 -38.32 -9.36 -99.65
21.0 -9.01 -65.26 16.23 50.15 -20.54 -39.14 -9.12 -100.89
21.5 -8.72 -68.96 16.10 46.91 -20.63 -40.03 -8.77 -102.58
22.0 -8.51 -72.31 15.99 43.62 -20.69 -40.92 -8.48 -104.76
225 -8.26 -75.28 15.87 40.36 -20.75 -41.96 -8.26 -106.93
23.0 -7.95 -78.44 15.70 37.09 -20.84 -42.66 -7.98 -108.82
235 -7.84 -81.32 15.56 33.96 -20.94 -43.35 -7.69 -111.86
24.0 -7.66 -84.38 15.41 30.88 -20.98 -43.84 -7.54 -114.29
24.5 -7.44 -87.48 15.28 27.65 -21.02 -44.19 -7.42 -116.90
25.0 -7.26 -90.02 15.11 24.64 -21.07 -44.73 -7.27 -119.25
25.5 -7.11 -93.27 14.94 21.52 -21.11 -45.16 -7.16 -121.50
26.0 -6.96 -96.01 14.76 18.49 -21.09 -45.73 -7.07 -123.59
26.5 -6.94 -98.61 14.59 15.44 -21.12 -46.67 -6.96 -126.06
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TC283P Tape and Reel Information
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SECTION A-A
SCALE 10X

@150MIN

NOTES: (UNLESS OTHERWISE SPECFED]
[ 4 SPOCKET HOLE FITCH CLMULATIVE TOLERANCE 407
EE[F 1) C%HFLW\CE WITH B4 481

CKET POSITION RELATIVE T0' SPROCKET HOLE HEASURED
TRUE POSITION OF POCKET, NOT FOCKET HOLE

This data sheet contains a variety of typical and guaranteed performance data. This information supplied should not be interpreted as a complete list of circuit specifica-
tions. In this data sheet, the term typical refers to the 50th percentile performance. For additional information contact WPTC Marketing at 1-577-4211.
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