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UMS develops a four stages High Power Amplifier operating between 37.5 and 41.5 GHz
and providing more than 8W of saturated output power and 22% of power added efficiency.
The typical power supply is 20V/290mA (quiescent current). For these supply conditions, the
CHA7453-99F provides a junction temperature below 160°C, even in saturation. The circuit
is manufactured on a space evaluated 0.15um gate length GaN-on-SiC HEMT process and
is available in bare die form.
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37.5-41.5GHz 9W Q-Band HPA

Electrical Characteristics
Tcase= +25°C, Vd = +x.xV

Symbol Parameter Min Typ Max | Unit
Freq Frequency range 37.5 415 | GHz
Gain Linear Gain 24 32 dB
Pout Saturated Output Power 39.5 dBm
PAE Power Added Efficiency 22 %

Id Drain current at saturation 2.5 A
S11 Input Return Loss -12 dB
S22 Output return loss -8 dB
Idq Quiescent current 290 mA
Vd Drain Voltage 20 \%

These values are representative of on-board measurements as defined on the drawing in
paragraph "Evaluation mother board".

Absolute Maximum Ratings ()
Tcase= +25°C

Symbol Parameter Values Unit
vd Drain bias voltage 27 \%
Id Small Signal drain bias current 800 mA
Vg Gate bias voltage -7 to -1 \%
Tj Maximum Junction temperature @) 200 °C

() Operation of this device above anyone of these parameters may cause permanent damage.
@ Duration < 1s
) Same as Recommended Operating Range

Recommended Operating Range

Symbol Parameter Values Unit
vd Drain bias voltage 18 to 25 \%
Id Small signal drain bias current 100 to 450 mA
Vg Gate bias voltage -3.5t0-25 \%
Tj Maximum Junction temperature 200 °C

) Electrical performances are not guaranteed over all recommended operating conditions
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Typical Board Measurements
Tcase= +25°C, Vd = +20V, Id = 290mA
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Typical Board Measurements : Large Signal Performances

Tcase= +25°C, Vd = +20V, Id = 290mA, Pin = 18dBm

PAE versus Outpu_t Power
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Typical Board Measurements : Large Signal Performances
Tcase= +25°C, Vd = +20V, Id = 290mA, Pin = 18dBm

Output Power at Pin =21 dBm
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Typical Board Measurements : Large Signal Performances

Tcase= +25°C, Vd = +20V, Id = 290mA, Pin = 18dBm

PAE versus Output Power versus Frequency
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Typical Board Measurements : NPR Measurements
Tcase= +25°C, Vd = 20V, Id = 290mA, 40 MHz NPR signal with 10% notch, 10001 carriers
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Mechanical data

37.5-41.5GHz 9W Q-Band HPA
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PAD Number Name Description Pad size
(BCB Opening)
1 RF IN Input RF port 186um x 105um
3 G12 DC Gate voltage, 1%t & 2%t stage, North 96um x 96um
5 G3 DC Gate voltage 3¢ stage, North 96um x 96um
7 G4 DC Gate voltage 4™ stage, North 96um x 96um
9 D12 DC Drain voltage, 15t & 2%t stage, North 146um x 96um
11 D3 DC Drain voltage 3¢ stage, North 196um x 96um
13 D4 DC Drain voltage 4™ stage, North 296um x 116um
16 RF OUT Output RF port 118 um x146 ym
19 D4 DC Drain voltage 4™ stage, South 296um x 116um
21 D3 DC Drain voltage 3¢ stage, South 196um x 96um
23 D12 DC Drain voltage, 1%t & 2%t stage, South 146um x 96um
25 G4 DC Gate voltage 4" stage, South 96um x 96um
27 G3 DC Gate voltage 3¢ stage, South 96um x 96um
29 G12 DC Gait voltage, 15t & 2% stage, South 96um x 96um
2,4,6,8,10,12,14,
15,17,18,20,22,2 GND NC (Ground) 96um x 96um

4,26,28,30
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Recommended Evaluation Board
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Inversed Capacitor
For extra space for
3 bondings

4 levels of decoupling capacitor have been used, 2 on the tab and 2 on the board.

The first level is composed of 120 pF chip capacitors, the second level is composed of 10nF
chip capacitors, the third level is composed of 100nF SMD 1210 capacitors and the fourth
stage is composed of 1uyF SMD 1206 capacitors. The first two levels should be as close as
possible to the die. A 1KQ resistor was added in series on each gate supply.
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