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1

Symbol Parameters/conditions Min Max Units

V1,2-3-4 Drain supply voltges 5 volts

VG1,2,3-4 Gate supply voltages –3.0 0.5 volts

IDD Total drain current 400 mA

Pin RF input power 21 dBm

Tch Channel temperature2 160 ºC

TA Backside Ambient Temperature –55 +75 ºC

Tst Storage Temperature –65 +165 ºC

Tmax Maximum Assembly Temperature 300 ºC

1

Symbol Parameters/conditions Min. Typ. Max Units

VD1,2-3-4 Drain supply operating voltages 20 5.0 5 Volts

ID1 First stage drain supply current (VDD = 4.5 V, VG1 ~= –0.6 V) 55 mA

ID2-3-4 Total drain supply current for stage (VDD = 4.5 V, VGG ~= –0.6 V) 245 mA

VG1,2,3-4 Gate supply operating voltages (IDD ~= 300 mA) –0.6

VP Pinch-off voltage (VDD = 4.5 V, IDD –2 –1.2 –0.8 Volts

Øch–bs Thermal resistance2 (channel-to-backside at Tch = 160°C) 62 °C/Watt

Tch Channel temperature3 (TA = 75°C, MTTF > 106 hrs, VDD = 4.5 V, IDD = 300 mA) 160 °C

A

¥

ch



A = 25°C, Z0 DD DD  

Symbol Parameters/conditions
Broadband specifications Narrow band performance

Min. Typ. Max. Typical Units

BW Operating bandwidth 21 20-44 40 21-24 27-29 37-40 GHz

Gain Small signal gain 20 22 25 23 22 dB

Small signal gain flatness ±1.5 ±1 ±0.75 ±0.3 dB

(RLin)MIN Minimum input return loss 8 10 9 10 14 dB

(RLout)MIN Minimum output return loss 8 10 10 11 12 dB

Isolation Reverse isolation 54 54 54 54 dB

P–1 dB Output power at 1 dB gain compression 18 18 18 18 dBm

PSAT Saturated output power at 3 dB compression 20 21 21 21 21 dBm

Applications
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OutIn Matching

VG1
50 

Matching

VD1 VD3 VD4VD2VG2

Matching

Matching

Matching

VG3 VG4

 application note, “GaAs MMIC ESD, Die Attach and Bonding Guidelines”  

 application note, 

 application note, 

“HMMC-5040 and HMMC-5032 Demo, 20-32 GHz High Gain 
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(=~100 pF) To VDD DC drain supply feed

Gold plated shim (optional)

tuptuo FRtupni FR

Cb

VD1 VG2 VD2-3-4

VG1 VG3-4

VG2 to VG3 jumper-wire 
(or use VG2 wire shown in Figure 13)

To VGG DC gate supply feed
Cb

(=~100 pF)

(=~100 pF) To V DD DC drain supply feed

tuptuo FRtupni FR

Cb

To V G3-4 DC gate supply feed
Cb

(=~100 pF) (=~100 pF)

To V GG DC gate 
supply feed

Cb
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 Technologies HMMC-5027 
2 to 26.5 GHz 

IGG7-8002
Data Sheet



Description

-

Features
 –  

2 to 26.5 GHz

 –  
7 dB

 –  
± 1 dB

 –  

 –  
< 2 GHz

 –  

 –  
 

 P–1 dB  
 Psat  

 
 P–1 dB  
 Psat

Chip size

Absolute Maximum Ratings1

Symbol Parameters/conditions Min Max Units

VDD

IDD

V – 0

I –

VG2 –

IG2 –

PDC

P

T ºC

T – ºC

T – ºC

T ºC

1. A 

ch stg max.



1

(VDD DD(Q) = 250 mA or IDSS in o

Symbol Parameters/conditions Min Typ Max Units

2 GHz

7

–28

H2
 

 

NF

1. 

2. 

1

Symbol Parameters/conditions Min Typ Max Units

IDSS DD G2 200

Vp DD DD G2 – – –

VG2 DD

 

DD

DD – G2 7

G2 DD G2 –

θ 28

1.  = 25 °C. (except θch–bs).



Applications

-
pose wideband power stages in communication systems and microwave instrumentation.

DD) and a single negative 
gate supply (VG1 DD

IDD = 250 mA or IDSS G1 is typically 
biased between 0 V and –0.6 V. No other bias supplies or connections to the device are 

G1) MUST be applied prior to the 
drain voltage (VDD

RFIN and RF  ports. The drain bias pad is connected to RF and must be decoupled to 

The second gate (VG2

between +1.5 and +2.5 volts. Applying an external bias between its open circuit potential 

GaAs MMICs are ESD sensitive. ESD preventive measures must be employed in all as-

GaAs MMIC ESD, Die Attach and Bonding Guidelines  

TC  T a eling a e A li e  En i on ental Data 

GaAs MMIC TWA Users Guide 



Figure 1. Schematic

Figure 2. Bond pad locations





Typical S–Parameters1

(T DD DD = 250 mA or IDSS in out  

Freq. S11 S12 S21 S22

1. 



Figure 6. Typical small-signal gain vs. temperature

Figure 8. Typical 1 dB gain compression and saturated output power 

Figure 7. Typical gain vs. second gate control voltage

Pout = +21 dBm

Notes

noted).

-

-



 1GG6-8070 
0 68 G  e i  e  i e

TC956

Features

– Frequency range:
30–70 GHz usable range

– Small signal gain: 18.8 dB
– P–1 dB: 14 dBm
– P–3 dB: 17.6 dBm
– Return loss:

– 10 dB input
– 10 dB output

Data Sheet 
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Description

The TC956 is a high–gain  medium–po er mm– a e ampli er. t can be used as part o  
a banded solution to achie e respectable mm– a e po er. nput and output ports are 
matched to 50 .

The ampli er is biased ith a single positi e drain supply DD) and a single negative gate 
supply G1). Chip size:

 1440  780 m 56.7  30.7 mils)
Chip size tolerance:
 10 m 0.4 mils)
Chip thickness:
 6 .5  15 m .5  0.6 mils)
Pad dimensions:
 80  80 m 3.   3.  mils)

Absolute Maximum Ratings1

Symbol Parameters/conditions Minimum Maximum Units

VD1,2–5 Drain supply voltage 3.25 Volts

IDD Total drain current 350 mA

VG1,2–3,4,5 Gate voltage –2.5 0.6 Volts

PDC DC power dissipation 1.2 Watts

Pin CW input power 10 dBm

TA Backside ambient temperature –55 75 °C

Tch Operating channel temperature2 160 °C

Tcase Operating case temperature –55 °C

Tstg Storage temperature –65 165 °C

1. peration in excess o  any one o  these conditions may result in permanent damage to this device.
TA  5 C except or Tch , Tstg, and Tmax.

2. Re er to DC speci cations physical properties table or derating in ormation.

TC956
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DC Speci cations Physical Properties1 
Symbol Parameters/conditions Minimum Typical Maximum Units

DD Drain supply operating voltage 2 3 3 olts

DD Drain supply operating current DD  3.0 , GG  –0.1 ) 330 mA

GG Gate supply operating voltage DD  3.0 , DD = 330 mA) –0.6 –0.1 0.5 olts

P Gate supply pinch–o  voltage DD = 3.0 , DD  17 mA) –1.2 olts

qch–bs Thermal resistance channel to backside at Tch = 160 °C) 85 °C att

Tch

Channel temperature2 TA = 75 °C, MTTF  > 106 hours,  

DD = 3.0 , DD = 330 mA)
160 °C

1. Measured in a er orm ith Tchuck = 25 °C unless otherwise noted.
2. Derate MTTF by a actor o  2 or every 8 °C above Tch.

RF Speci cations1

Minimum Typical Maximum Units

BW Guaranteed bandwidth 40 68 GHz

Gain Small signal gain 17 18 dB

Flatness ±1.3 dB

RLin Input return loss 8 10 dB

RLout Output return loss 8 10 dB

Isolation Reverse isolation 40 dB

P–1 dB Output power at 1 dB gain compression 132 14 dBm

Psat Saturated output power 162 17.6 dBm

NF 10 dB

1. Measured on wa er with Tchuck = 25 °C. Numbers given are minimum across the 40–67 band unless otherwise noted.
2. n–wa er gain and power measurements at 68 GHz have a measurement uncertainty o  1.5 dB. The number shown does not 

include guardband.
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Applications

The TC956 ampli er o ers high gain and power to mm requencies. 
t can be used in mm–wave products with high power requirements, 

or in conjunction with a TC958 or TC906 in a banded design.

Biasing and Operation

The recommended bias conditions are to connect the drains to  
a shared 3  supply and connect all gate pads to a shared,  
adjustable negative voltage. The gate voltage is adjusted or total 
drain supply current o  330 mA. Drain pains 2–4 are internally 
connected; either multiple bonds or a single bond is acceptable. 
Positive gate voltage can generate drain currents as high as  
700 mA, so be sure that the bonds have su cient capacity.  
Likewise, all gates can be controlled with a single bond wire  
attached to G4. The RF input matching circuity gives a 50  DC 
and RF path to ground. A DC blocking capacitor should be used in 
the RF input transmission line. Any DC voltage applied to the RF 
input must be maintained below 1 ; DC voltage on the RF output 
can range rom –7  to 13 .

No ground wires are needed since ground connections are made 
with plated through–holes to the backside o  the device.

Reliability limits assume long–term operation into a 50  match, 
with short–term excursions to an open circuit. Reliability will be 
degraded with long–term operation into an open circuit. 

Assembly Techniques 

For most applications, we recommend solder die attach.  
Reliability goals are modeled using solder attach to an in nite 
heat sink at 85 °C ambient. Epoxy attach requires 69 °C ambient. 
t is recommended that the RF input and output connectors be 

made using 500 lines per inch, or equivalent gold wire mesh.  
The RF connections should be kept as short as possible to 
minimize inductance. The DC bias supply wires can be 0.7 mil 
diameter gold. 

MM C ESD precautions, handling considerations, and die attach 
and bonding methods are critical actors in success ul GaAs 
MM C per ormance and reliability. 

Additional Re erences

 Technologies, nc. application note, GaAs MMIC  
ESD, Die Attach and Bonding Guidelines - Application Note 
5991-3498EN) provides additional in ormation on these subjects.

Figure 1. 1GG6-8070 schematic
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Figure 2. 1GG6-8070 pad locations

Figure 3. 1GG6-8070 gain

Figure 5. 1GG6-8070 input loss Figure 6. 1GG6-8070 output loss

Figure 4. 1GG6-8070 output power



 Technologies HMMC-5620 

Data Sheet

 PDC

 P
 Psat
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Absolute Maximum Ratings

Symbol Parameters/conditions Min Max Units

VDD Positive drain voltage 7.55 volts

IDD Total drain current –3.0 135 mA

PDC DC power dissipation 1.0 watts

Pin CW input power 20 dBm

Tch Operating channel temperature +160 ºC

Tcase Operating case temperature –55 ºC

Tst Storage Temperature –65 +165 ºC

Tmax Maximum Assembly Temperature (for 60 seconds max.) 300 ºC

TA ch, Tstg, and Tmax

Symbol Parameters/conditions Min. Typ. Max Units

IDD Drain current (VDD = +5.0 V) 100 70 135 mA

IDD Drain current (VDD = +7.0 V) 105 mA

ch–bs Thermal resistance (Tbackside = 25 °C) 70 °C/Watt

chuck ch-bs



DD DD in o  

Symbol Parameters/conditions
6.0-20.0 GHz

Typ. Min. Max. Units

BW Guaranteed bandwidth 6 20 GHz

S21 Small signal gain 17 15 21 dB

21 Small signal gain flatness ±1.0 ±1.25 dB

(RLin Input return loss –15 –10 dB

(RLout Output return loss –15 –10 dB

S12 Reverse isolation –55 dB

P–1 dB Output power at 1 dB gain compression 12 dBm

PSAT Saturated output power 13 dBm

H2 Second harmonic, (6 < ƒo < 20) (Po(ƒo) = 10 dBm) –30 dBc

H3 Third harmonic, (6 < ƒo < 20) (Po(ƒo) = 10 dBm) –40 dBc

NF Noise figure 9.0 dB

1. Small-signal data measured in wafer form with Tchuck = 25 °C.
Large-signal data measured on individual devices mounted in an  83040 series modular microcircuit package @ TA = 25 °C.

Applications

GaAs MMIC ESD, Die Attach and Bonding Guidelines
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Notes 
  

components shown in 
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chuck DD DD in o  

S11 S12 S21 S22

Freq. 

(GHz)

dB Mag Ang dB Mag Ang dB Mag Ang dB Mag Ang

2.0 –10.7 0.292 –100.3 –46.1 0.0049 –174.7 –6.2 0.491 –52.2 –8.1 0.395 –152.2

3.0 –13.5 0.212 –117.5 –74.1 0.0002 114.0 3.5 1.489 –170.0 –10.1 0.311 –171.5

4.0 –14.6 0.186 –136.6 –63.1 0.0007 –122.1 13.0 4.486 82.2 –12.7 0.232 136.5

5.0 –15.8 0.162 –168.9 –60.4 0.0010 –161.8 16.0 6.310 –26.5 – 21.7 0.082 61.5

6.0 –18.4 0.120 157.5 –66.5 0.0005 162.7 16.7 6.839 –116.8 –25.7 0.052 –86.6

7.0 –20.9 0.090 123.0 –62.7 0.0007 –175.3 16.3 6.531 173.2 –22.1 0.079 –131.4

8.0 –22.2 0.078 83.1 –61.3 0.0009 –178.0 16.0 6.310 114.2 –21.7 0.082 –150.6

9.0 –21.9 0.080 41.3 –66.5 0.0005 –62.4 16.0 6.310 60.2 –22.5 0.075 –156.7

10.0 –20.2 0.097 6.6 –68.1 0.0004 –159.3 16.1 6.383 9.0 –23.2 0.070 –152.9

11.0 –18.4 0.120 –21.0 –60.0 0.0010 –113.5 16.3 6.531 –40.7 –23.4 0.067 –143.0

12.0 –16.7 0.146 –46.4 –58.3 0.0012 –112.2 16.6 6.761 –89.9 –21.5 0.084 –136.8

13.0 –15.8 0.161 –70.0 –62.7 0.0007 –130.0 17.0 7.079 –139.4 –19.1 0.111 –133.7

14.0 –15.8 0.163 –90.0 –59.3 0.0011 –161.1 17.3 7.328 170.1 –17.2 0.137 –143.0

15.0 –16.4 0.151 –105.6 –57.5 0.0013 173.9 17.4 7.413 118.6 –16.0 0.159 –152.8

16.0 –17.5 0.134 –115.4 –57.1 0.0014 –165.9 17.5 7.499 66.0 –15.5 0.168 –167.9

17.0 –17.7 0.130 –114.1 –55.6 0.0017 175.5 17.3 7.328 12.3 –15.5 0.167 –179.7

18.0 –16.8 0.145 –118.4 –62.3 0.0008 98.2 17.0 7.079 –43.1 –16.5 0.149 162.9

19.0 –16.1 0.156 –131.6 –59.7 0.0010 112.8 16.7 6.839 –101.9 –17.7 0.130 145.2

20.0 –18.5 0.119 –143.8 –52.5 0.0024 72.9 16.0 6.310 –168.5 –20.8 0.091 93.0

21.0 –19.9 0.101 –108.1 –53.2 0.0022 –7.1 15.3 5.842 119.8 –20.4 0.096 –4.3

22.0 –14.2 0.195 –107.7 –59.3 0.0011 –8.0 10.7 3.414 54.2 –14.9 0.179 –63.6

23.0 –11.6 0.263 –125.6 –54.0 0.0020 –54.4 5.4 1.857 –0.4 –12.0 0.250 –93.3

24.0 –10.3 0.306 –142.2 –75.8 0.0002 –158.2 0.3 1.034 –47.5 –10.3 0.306 –110.4

25.0 –9.6 0.330 –157.2 –53.5 0.0021 –165.8 –4.5 0.595 –90.5 –9.0 0.353 –124.2

26.0 –9.2 0.347 –169.9 –59.0 0.0011 –137.5 –9.0 0.355 –131.1 –7.9 0.402 –134.3

26.5 –9.1 0.349 –357.4 –54.9 0.0018 78.2 –11.2 0.275 –511.3 –7.4 0.426 –140.2



Note: A



 Technologies HMMC-5021, 
HMMC-5022, HMMC-5026, and 
QMMC-5002

Features

– Wide-frequency range:
2 to 26.5 GHz

– High gain: 9.5 dB
–
– Return loss:

Input: –14 dB, Output: –13 dB
– Low-frequency operation capability:

< 2 GHz
– Gain control: 35 dB dynamic range
– Moderate power:

   20 GHz: 
 P–1 dB : 18 dBm 
 Psat : 20 dBm 
   26.5 GHz: 
 P–1 dB : 15 dBm 
 Psat 

Data Sheet 



Description

The HMMC-5021/22/26/QMMC-5002 is a broadband GaAs MMIC traveling wave 

incorporates advanced MBE technology, Ti-Pt-Au gate metallization, silicon nitride  
passivation, and polyimide for scratch protection.

Chip size:

Chip size tolerance:

Pad dimensions: 

 or larger

Absolute Maximum Ratings1

Symbol Parameters/conditions Minimum Maximum Units

VDD Positive drain voltage 8.0 Volts

IDD Total drain current 250 mA

VG1 First gate voltage –5 0 Volts

IG1 First gate current –9 +5 mA

VG22 Second gate voltage –2.5 +3.5 Volts

IG2 Second gate current –7 mA

PDC DC power dissipation 2.0 Watts

Pin CW input power 23 dB

Tch Operating channel temp. +150 ºC

Tcase Operating case temp. –55 ºC

Tstg Storage temperature –65 +165 ºC

Tmax Maximum assembly temp. 
(for 60 seconds maximum)

300 ºC

1. Operation in excess of any one of these conditions may result in permanent damage to this device.  
TA = 25 °C except for Tch , Tstg, and Tmax.

2. Minimum voltage on VG2 must not violate the following: VG2 DD – 9 volts. 



1 

Symbol Parameters/conditions Min. Typ. Max Units

IDSS Saturated drain current (VDD = 7.0 V, VG1 = 0.0 V, VG2 = open circuit) 115 180 250 mA

Vp First gate pinch-off voltage (VDD = 7.0 V, IDD = 16 mA, VG2 = open circuit) –3.5 –1.5 –0.5 volts

VG2 Second gate self-bias voltage (VDD = 7.0 V, VG1 = 0.0 V) 2.1 volts

IDSOFF (VG1) First gate pinch-off current (VDD = 7.0 V, VG1 = –3.5 V, VG2 = open circuit) 4 mA

IDSOFF (VG2) Second gate pinch-off current (VDD = 5.0 V, VG1 = 0.0 V, VG2 = –3.5 V) 8 mA

ch–bs Thermal resistance (Tbackside = 25 °C) 36 °C/W

1. Measured in wafer form with T ch–bs

DD DD in o
1 

Symbol Parameters/conditions

5021 5022 5026 QMMC-5002

Units

2.0 to 22.0 GHz 2.0 to 22.0 GHz 2.0 to 26.5 GHz 2.0 to 22.0 GHz

Typ Min Max Min Max Typ. Min Max Min Max

BW Guaranteed bandwidth2 2 22 2 22 2 24 26.5 2 22 GHz

S21 Small signal gain 10 8 12 9.5 7 12 103 143 dB

21 ±0.5 ±1 ±0.75 ±1.5 ±0.53 dB

RLin(min) Minimum input return loss 16 15 14 12 15 dB

RLout(min) Minimum output return 
loss

13 13 13 10 13 dB

Isolation Minimum reverse isolation 32 23 30 23 23 dB

P–1 dB Output power at 1 dB gain 
compression

18 15 15 12 15 dBm

Psat Saturated output power 20 17 17 14 18 17 dBm

H2(max) Max. second harm.  
(2 < ƒo < 20),  
[Po(ƒo) = 17 dBm or P–1dB, 
whichever is less]

–25 –20 –25 –20 –20 dBc

H3(max) Max. third harm.  
(2 < ƒo < 20),  
[Po(ƒo) = 17 dBm or P–1dB, 
whichever is less]

–34 –20 –34 –20 –20 dBc

NF 8 10 dB

1. Small-signal data measured in wafer form with T  = 25 °C. Large-signal data measured on individual devices mounted in an  83040 Series  
A = 25 °C.

2. Performance may be extended to lower frequencies through the use of appropriate off-chip circuitry. Upper –3 dB corner frequency ~ 29.5 GHz.
3.



Applications

-

gain response and excellent port matches over a 2 to 26.5 GHz frequency range. Dynam-
ic gain control and low-frequency extension capabilities are designed into these devices.

22 tends to 0 dB and greater out of 
band. This is the design trade-off for the broadband performance of TWAs. As a conse-
quence, TWAs are not necessarily unconditionally stable out of band. This means that if 

is exacerbated by low temperature where the gain is higher. More data will follow on 
individual devices.

Biasing and Operation

DD

G1  
QMMC-5002 are VDD DD = 150 mA for best overall performance. To achieve this 
drain current level, VG1 -
plies or connections to the device are required for 2 to 26.5 GHz operation. See Figure 3 
for assembly information.

The auxiliary gate and drain contacts are used only for low-frequency performance 

G2

For normal operation, no external bias is required on this contact and its self-bias volt-

will adjust the gain while maintaining a good input/output port match.

Assembly Techniques 

GaAs MMICs are ESD sensitive. ESD preventive measures must be employed in all  
aspects of storage, handling, and assembly. 

MMIC ESD precautions, handling considerations, die attach and bonding methods are 
critical factors in successful GaAs MMIC performance and reliability.

 application note, GaAs MMIC ESD, Die Attach and Bonding Guidelines  

Additional References

Using TC700 and TC701 GaAs MMIC 
Components, Technical Overview 

Environmental Data, Technical  

TC700 S–Parameters Performance as 
,

GaAs MMIC TWA, Users Guide 



Figure 3. Assembly diagram 

Figure 2. Bonding pad locations

Figure 1. Schematic



Figure 4. Typical gain and reverse isolation vs. frequency Figure 5. Typical input and out return loss vs. frequency

Typical S–Parameters1

 = 25° C, VDD DD in out  

Freq. 
(GHz) S11 S12 S21 S22

dB Mag Ang dB Mag Ang dB Mag Ang dB Mag Ang

2.0 –22.6 0.074 –174.1 –53.1 0.0022 167.3 –10.1 3.183 123.6 –28.9 0.036 77.3
3.0 –30.6 0.030 130.4 –51.0 0.0028 120.1 –10.0 3.173 102.1 –21.6 0.083 64.1
4.0 –37.8 0.013 –19.8 –48.0 0.0040 95.0 –10.2 3.225 78.2 –18.2 0.124 45.4
5.0 –29.4 0.034 –79.9 –46.8 0.0046 67.1 –10.3 3.275 53.5 –16.3 0.153 23.4
6.0 –26.6 0.047 –113.8 –44.4 0.0060 36.0 –10.4 3.303 28.1 –15.4 0.170 2.5

7.0 –26.6 0.047 –137.0 –44.1 0.0062 1.0 –10.3 3.330 2.3 –15.7 0.165 –19.5

8.0 –27.7 0.041 –152.6 –43.4 0.0067 –27.5 –10.5 3.331 –23.8 –17.0 0.141 –40.7
9.0 –29.0 0.035 –149.8 –44.3 0.0061 –31.8 –10.4 3.312 –50.2 –19.2 0.110 –59.7
10.0 –29.0 0.036 –140.8 –43.0 0.0071 –53.6 –10.3 3.282 –76.4 –24.3 0.061 –76.8
11.0 –27.3 0.043 –138.1 –41.6 0.0083 –74.8 –10.2 3.253 –102.5 –35.1 0.018 –32.6
12.0 –26.2 0.049 –141.9 –40.0 0.0100 –96.9 –10.2 3.227 –128.8 –24.6 0.059 21.0
13.0 –25.8 0.052 –148.5 –38.9 0.0113 –120.9 –10.2 3.218 –155.4 –19.7 0.103 2.8
14.0 –26.4 0.048 –143.0 –38.1 0.0125 –145.6 –10.1 3.204 177.8 –17.6 0.132 –21.2
15.0 –24.6 0.059 –131.7 –36.6 0.0148 –169.9 –10.1 3.197 150.4 –17.0 0.141 –44.8
16.0 –21.6 0.083 –133.7 –35.3 0.0172 160.9 –10.0 3.177 122.5 –17.1 0.140 –67.4
17.0 –19.4 0.107 –143.5 –35.0 0.0177 130.6 –10.0 3.149 94.4 –18.5 0.119 –91.8
18.0 –18.3 0.121 –158.7 –34.7 0.0184 105.0 –9.9 3.138 65.9 –21.8 0.081 –116.0
19.0 –18.7 0.116 –172.6 –33.9 0.0201 80.2 –9.9 3.140 36.8 –28.9 0.036 –121.7
20.0 –20.3 0.097 –179.5 –33.3 0.0217 50.7 –10.0 3.151 6.6 –28.5 0.038 –57.0
21.0 –21.8 0.082 –168.3 –32.7 0.0233 22.5 –10.0 3.150 –24.9 –21.7 0.082 –59.1
22.0 –19.9 0.101 –155.3 –31.7 0.0259 –8.4 –9.9 3.126 –57.5 –18.6 0.117 –81.5
23.0 –17.3 0.137 –158.8 –31.4 0.0268 –39.5 –9.8 3.076 –91.0 –17.3 0.137 –103.3
24.0 –16.3 0.153 –169.9 –30.7 0.0291 –71.5 –9.7 3.045 –125.5 –17.3 0.137 –123.8
25.0 –17.1 0.139 –175.4 –30.0 0.0317 –106.2 –9.7 3.045 –162.2 –18.5 0.118 –135.3
26.0 –17.0 0.141 –165.0 –29.2 0.0345 –145.5 –9.6 3.027 157.2 –19.4 0.107 –122.5
26.5 –15.7 0.163 –161.1 –29.0 0.0356 –166.7 –9.5 2.970 135.4 –17.6 0.132 –114.2
27.0 –14.3 0.192 –162.7 –28.9 0.0357 171.7 –9.2 2.876 112.9 –15.3 0.173 –116.0
28.0 –13.2 0.220 –175.7 –28.8 0.0362 126.3 –8.5 2.648 65.8 –12.6 0.233 –138.1
29.0 –14.1 0.197 –176.9 –28.6 0.0371 73.0 –7.7 2.433 10.3 –15.4 0.170 –144.7
30.0 –14.1 0.266 –171.6 –30.8 0.0287 4.8 –4.6 1.689 –61.1 –8.7 0.369 –123.6

1. Data obtained from on-wafer measurements.



Figure 6. Typical small-signal gain vs. temperature

Figure 8. Typical 1 dB gain compression and saturated output power Figure 9. Typical second and third harmonics vs. fundamental frequency at 
Pout

All data measured on individual devices mounted in an  
 

A

This data sheet contains a variety of typical and guaranteed 
performance data. The information supplied should not be 

-
ers considering the use of this, or other TCA GaAs ICs, for their 

 . 
In this data sheet the term typical refers to the 50th percentile 
performance. For additional information and support 
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