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Features

- Wide-frequency range: 6-20 GHz
- High gain: 177 dB
- Gain flatness: + 1.0 dB
- Return loss:
Input =15 dB
Output -15dB
- Single bias supply operation
- Low DC power dissipation:
Ppc ~0.5 watts
- Medium power:
20 GHz:
P_1 dB 212 dBm
Pgat : 13 dBm
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Description

The Keysight Technologies, Inc. HMMC-5620 is a wideband GaAs MMIC amplifier
designed for medium output power and high gain over the 6 to 20 GHz frequency range.
Four MESFET cascade stages provide high gain, while the single bias supply offers

ease of use. E-Beam lithography is used to produce gate lengths of ~0.3 pm. The
HMMC-5620 incorporates advanced MBE technology, Ti-Pt-Au gate metallization,
silicon nitride passivation, and polyimide for scratch protection.

Absolute Maximum Ratings'

Symbol Parameters/conditions Min Max Units
Vop Positive drain voltage 7.55 volts
Ipp Total drain current -3.0 135 mA
Poc DC power dissipation 1.0 watts
Pin CW input power 20 dBm
Teh Operating channel temperature +160 °C
Tease Operating case temperature -b5 °C
Tst Storage Temperature -65 +165 °C
Trnax Maximum Assembly Temperature (for 60 seconds max.) 300 °C

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

DC Specifications/Physical Properties’

Chip size:
1410 x 1010 pm (55.5 x 39.7 mils)
Chip size tolerance:
+10 pm (£0.4 mils)
Chip thickness:
127 £ 15 um (5 +0.6 mils)
Pad dimensions:
80 x 80 um (2.95 x 2.95 mils),
or larger

Symbol Parameters/conditions Min. Typ. Max Units
oD Drain current (Vpp =+5.0V) 100 70 135 mA
lop Drain current (Vpp =+7.0 V) 105 mA
6ch-bs Thermal resistance (Tpycksige = 25 °C) 70 °C/Watt

1. Measured in wafer form with Tep e = 25 °C. (Except Ogp_ps)
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RF Specifications/Physical Proprties
(VDD =50 \/, |DD<Q) =100 mA, Zm = ZO =50 Q)1

6.0-20.0 GHz

Symbol Parameters/conditions

Typ. Min. Max. Units
BW Guaranteed bandwidth 6 20 GHz
Sy Small signal gain 17 15 21 dB
ASy, Small signal gain flatness +1.0 +1.25 dB
(RL;, Input return loss -15 -10 dB
(RLyut Output return loss -15 -10 dB
St9 Reverse isolation -bb dB
P_1d8 Output power at T dB gain compression 12 dBm
Psar Saturated output power 13 dBm
H, Second harmonic, (6 < f, < 20) (P,(f,) = 10 dBm) -30 dBc
Hs Third harmonic, (6 < f, < 20) (P,(f,) = 10 dBm) -40 dBc
NF Noise figure 9.0 dB

1. Small-signal data measured in wafer form with Tgp,cx = 25 °C.
Large-signal data measured on individual devices mounted in an Keysight 83040 series modular microcircuit package @ T = 25 °C.

Applications

The HMMC-5620 amplifier is designed for use as a general purpose wideband, high gain
stage in communication systems and microwave instrumentation. It is ideally suited for
broadband applications requiring high gain and excellent port matches over a 6 to 20 GHz
frequency range. Both RF input and output ports are AC-coupled on chip.

Biasing and Operation

This amplifier is biased with a single positive drain supply (VDD). The recommended bias
for the HMMC-5620 is VDD = 5.0 V, which results in IDD = 100 mA (typ.). No other bias
supplies or connections to the device are required for 6 to 20 GHz operation. See Figure 3
for assembly information.

Assembly Techniques

For RF bonds, MWTC recommends low inductance mesh interconnections for best return
loss performance. 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.

GaAs MMIC ESD, Die Attach and Bonding Guidelines, Application Note (5991-3484EN)
provides basic information on these subjects.
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Figure 1. Simplified schematic diagram
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Notes

All dimensions in microns.
RF Pad Dim: 80 x 80 um.
Vpp Pad Dim.: 110 x 90 pm.

All other dimensions:
15 um (unless otherwise noted).

Chip thickness: 127 £15 pm.
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Figure 3. Assembly diagram (For 6.0-20.0 GHz operation)
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Figure 4. Typical gain and reverse isolation vs. frequency
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Figure 5. Typical input and output return loss vs. frequency
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Typical S—-Parameters!

(TChUCk =25 OC, VDD =50 \/, |DD =100 mA, Zm = ZO =5 Q)

S11 S12 S21 S22

Freq. dB Mag Ang dB Mag Ang dB Mag Ang dB Mag Ang

(GHz)

2.0 -107 0292  -100.3 -46.1 00049 -174.7 -6.2 0.491 -52.2 -8.1 039  -152.2
3.0 -135 0212 -1175 =741 0.0002 1140 35 1489 -170.0 =100 0311 -1715
4.0 -146 0186 -136.6 -63.1  0.0007 -122.1 13.0 4.486 82.2 =127 0232 1365
5.0 -158 0162 -1689 -60.4  0.0010 -161.8 16.0 6310 -265 -21.7  0.082 61.5

6.0 -184 0120 1575 -66.5 0.0005  162.7 16.7 6.839 -116.8 -257 0052  -86.6
7.0 -209 0090 1230 -62.7  0.0007 -175.3 16.3 6.531 1732 =221 0079  -1314
8.0 -222 0078 83.7 -61.3  0.0009 -178.0 16.0 6310 1142 =217 0082 -150.6
9.0 -21.9  0.080 41.3 -66.5 0.0006 -62.4 16.0 6.310 60.2 =225 0075  -156.7
10.0 -202  0.097 6.6 -68.1  0.0004 -159.3 16.1 6.383 9.0 -232 0070  -1529
11.0 -184 0120  -210 -60.0 0.0010 -1135 16.3 6.531 -40.7 =234 0067 -143.0
12.0 -16.7 0146  -46.4 -583 0.0012 -112.2 16.6 6.761 -89.9 -215 0084 -136.8
13.0 -1568  0.161 -70.0 -62.7 0.0007 -130.0 17.0 7.079  -139.4 =191 0111 -1337
14.0 -1568 0163  -90.0 -593  0.0011  -161.1 17.3 7.328 1701 =172 0137  -143.0
15.0 -16.4 0151  -105.6 -575 0.0013 1739 17.4 7413 1186 -16.0 0159  -152.8
16.0 -175 0134  -1154 -571  0.0014 -1659 17.5 7.499 66.0 -155 0168 -167.9
17.0 -17.7 0130  -1141 -556  0.0017 1755 17.3 7.328 12.3 -155 0167  -179.7
18.0 -168 0145  -1184 -623 0.0008 982 17.0 7.079  -431 -165 0149 1629
19.0 -16.1 0156  -131.6 -59.7 0.0010 11238 16.7 6.839 -101.9 =177 0130 1452
20.0 -185 0119  -1438 -525 00024 729 16.0 6310 -168.5 -208  0.091 93.0

21.0 -199 0101 -1081 -532 00022 -71 15.3 5842  119.8 -204  0.096 -4.3

22.0 -142 019  -107.7 -59.3  0.0011 -8.0 10.7 3414 54.2 -149 0179  -636
23.0 -116 0263 -1256 -540 0.0020 -54.4 5.4 1.857 -0.4 -120 0250  -933
24.0 -103 0306 -142.2 -758 0.0002 -1582 0.3 1.034  -475 -103 0306 -1104
25.0 -9.6 0330 -157.2 -535  0.0021 -1658 -4.5 0595  -905 -9.0 0353  -124.2
26.0 -9.2 0347  -169.9 -59.0 0.0011 -1375 -9.0 0355 -131.1 -7.9 0402  -1343
26.5 -9 0349  -357.4 -549 00018 782 112 0275  -511.3 -7.4 0426 -140.2

1.

Data obtained from on-wafer measurements.
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Additional Performance Characteristics

Output Power (dBm)

(Vpp =5.0V, Ipp (Q) = 100 mA)
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Figure 6. Typical output power vs. frequency (w/5 V bias)

Figure 7. Typical second and third harmonics vs. fundamental frequency

at Pout = 10 dBm

Output Power (dBm)

(Vpp =70V, Ipp (Q) = 105 mA)
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Figure 8. Typical output power vs. frequency (w/7 V bias)

Figure 9. Typical second and third harmonics vs. fundamental frequency

at Pout = 10 dBm
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Figure 10. Typical noise figure performance vs. frequency

Figure 11. Typical small-signal gain vs. temperature

Note: All data measured on individual devices mounted in an 83040 series modular microcircuit package @ Ty = 25 °C, except where noted.
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Evolving Since 1939 For more information on Keysight
Our unique combination of hardware, software, services, and people can help you Technologies’ products, applications or
reach your next breakthrough. We are unlocking the future of technology. services, please contact your local Keysight

office. The complete list is available at:
www.keysight.com/find/contactus

From Hewlett-Packard to Agilent to Keysight.

Americas
Canada (877) 894 4414
Brazil 5511 3351 7010
Mexico 001 800 254 2440
United States (800) 829 4444
Asia Pacific
Australia 1800 629 485
China 800 8100189
Hong Kong 800 938 693
India 180011 2626
) Japan 0120 (421) 345
myKeysight ~ MyKeysight _ _ Korea 080 769 0800
www.keysight.com/find/mykeysight Malaysia 1800 888 848
A personalized view into the information most relevant to you. Singapore 18003758100
Taiwan 0800 047 866
www.keysight.com/find/emt_product_registration Other AP Countries (65) 6375 8100

Register your products to get up-to-date product information and

find warranty information. Europe & Middle East

Austria 0800 001122
KEYSIGHT SERVICES Keysight Services Belgium 0800 58580
e e ORI AP\ keysight.com/find/service Finland 0800 523252
Keysight Services can help from acquisition to renewal across your France 0805 980333
instrument’s lifecycle. Our comprehensive service offerings—one- Germany 08006270999
stop calibration, repair, asset management, technology refresh, Ireland 1800 832700
consulting, training and more—helps you improve product quality Israel 1809 343081
and lower costs. ftaly 800 599100
Luxembourg +32 800 58580
. Netherlands 0800 0233200
Keysight Assurance F’Ians Russia 8800 5009286
www.key3|ght.c0m/f|nd/AssurancePlans _ Spain 800 0007154
ey Up to ten years of protection and no bu_dget_ary surprises to ensure Sweden 0200 882255
your instruments are operating to specification, so you can rely on Switzerland 0800 805353
accurate measurements. Opt. 1 (DE)
Opt. 2 (FR)
Keysight Channel Partners Opt. 3 (IT)
www.keysight.com/find/channelpartners United Kingdom 0800 0260637
Get the best of both worlds: Keysight's measurement expertise and
product breadth, combined with channel partner convenience. For other unlisted countries:
www.keysight.com/find/contactus
(BP-9-7-17)
www.keysight.com/find/emc
R ified

10! lanagement System

www.keysight.com/go/quality
Keysight Technologies, Inc.
DEKRA Certified 1ISO 9001:2015
Quality Management System
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