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FEATURES

*High Voltage Operation : V=50V

*High Power : 170W (min.) @ P;,=4W (36dBm)
*High Efficiency: 55%(typ.) @ P;,=4W (36dBm)

High Voltage - High Power GaN-HEMT for Radar

DESCRIPTION

Sumitomo GaN-HEMT EGN13B200IV-R offers high power, high
efficiency, ease of matching and greater consistency covering 1.2 to
1.4GHz for L-band radar applications with 50V operation.

The low thermal resistance allows to use long pulse up to 3 msec pulse
width with duty of 10%.

ABSOLUTE MAXIMUM RATINGS

Item Symbol Condition Rating Unit
Operating Voltage Vpbs 50 \%
Drain-Source Voltage Vbs Ves=-5V 120 \%
Gate-Source Voltage Vas -5 \%
Storage Temperature Tsig -65to +100 °C
Channel Temperature Ten 250 °c

RECOMMENDED OPERATING CONDITION(Case Temperature T.= 25°C)

Item Symbol Condition Limit Unit
DC Input Voltage Vos <50 \Y
Forward Gate Current ler Rs=5.1Q <100 mA
Reverse Gate Current ler Re=5.1Q >-14.4 mA
i Duty 10% < 3000 usec
Pulse Width PW
Duty 25% <750 usec
Duty 10% <220 °c
Peak Channel Temperature Teh-peak
Duty 25% <205 °C

ELECTRICAL CHARACTERISTICS (Case Temperature T,=25°C)

Iltem Symbol Condition Limit Unit
Min. Typ. Max.

Pinch-Off Voltage Vo Vps=50V Ips=72mA -1.0 -2.0 -3.5 \Y

Output Power Pout Vps=50V 170 - - w

Drain Efficiency Nd Ibs(pc)=1000mA - 55 - %

Power Gain Gp P;,=4W (36dBm) 16.3 - - dB

Gain Flatness GF f=1.2,1.3,1.4GHz - 0.8 1.2 dB
PW=200psec, Duty 10%

Thermal Resistance R Channel to Case - 0.7 0.85 °Cc/w
Measured w/CW at 90W Ppc
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THERMAL CHARACTERISTICS IN PULSED RF OPERATION

Transient Thermal Resistance, Channel to Case, Typ. Unit
Case Temperature 75°C, Pulse Width 200usec , Duty 10% 0.19 °C/w
Case Temperature 75°C, Pulse Width 3000psec , Duty 10% 0.42 °c/w
Case Temperature 75°C, Pulse Width 750psec , Duty 25% 0.39 °C/w
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Figure 1. Transient Thermal Resistance

vs Pulse Width @T, = 75°C

ESD characteristic

VDS:50V1 Poul:225W peak’ Pin:4W‘

Ng=40%, T,=75°C

Figure 2. MTTF vs Pulse Width @T, = 75°C

Test Methodology Class
Human Body Model 1B
(per JESD22-A114)
Machine Model
B
(per JEIAJESD22-A115)
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TEST FIXTURE
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h=0.8mm =sr=3.5
Cu=18mm Unit:mm

> SUMITOMO ELECTRIC



A EGN13B200IV-R
SEI

High Voltage - High Power GaN-HEMT for Radar

Freq. S11 S21 S12 S22
GHz MAG ANG MAG ANG MAG ANG MAG ANG
1.00 091 1546 146 -66.1 0.00 -70.3 095 1640

S-parameters

@Vps=50V Ipgpcy=1A f=1.0to 1.6GHz

Z,=Z,=500hm Marker: 1.2, 1.3, 1.4GHz 101 090 1538 158 -685 000 -909 095 163.7
102 089 1531 176 -71.9 000 -757 095 1634
+j50 103 088 1523 189 -747 000 -849 095 1627

1.04 087 1516 199 -771 0.00 -904 095 162.0
1.05 086 1508 218 -80.7 0.00 -933 095 1613
1.06 085 1499 236 -840 0.00 -905 094 160.8
1.07 084 1490 249 -86.6 0.00 -980 094 160.1
1.08 083 1480 276 -90.7 0.00 -107.4 0.93 159.6
1.09 081 1469 3.05 -951 0.00 -1105 0.92 158.9
110 0.79 1457 326 -986 0.00 -117.3 092 1579
111 0.77 1446 359 -103.8 0.00 -117.5 091 157.0
112 0.74 1437 4.07 -1104 0.00 -1243 091 1557
113 070 1429 447 -116.2 0.00 -128.3 0.90 1545
114 0.67 1421 487 -122.0 0.00 -140.2 0.89 153.2
1.15 0.62 1420 544 -1294 0.00 -1426 0.87 152.0
116 058 1423 6.01 -137.2 0.00 -152.7 0.84 150.7
117 053 1439 6.59 -1451 0.00 -163.5 0.81 149.1
1.18 048 1475 727 -1553 0.00 -172.1 0.78 147.1
119 044 1536 7.88 -1659 0.01 -179.2 0.74 1458
120 042 161.0 827 -1758 0.01 1683 0.69 144.6
121 043 1706 870 1718 0.01 1586 0.63 1441
122 046 1783 897 1593 0.01 1472 056 1459
123 052 -177.1 892 1476 001 1335 050 1494
124 057 -1752 873 1358 0.01 1202 046 1556
125 0.64 -1751 844 1240 0.01 109.7 0.44 1641
126 068 -176.3 800 1135 0.01 1019 045 1719
127 072 -177.7 747 1036 0.01 869 047 1789
128 075 -1794 698 947 0.01 789 051 -177.0
129 078 1792 648 862 001 750 056 -175.2
130 079 1777 593 782 0.01 669 060 -173.6
131 081 1765 548 710 001 59.0 063 -172.6

4§50 — 52
+90° 132 082 1752 506 645 000 547 067 -172.8

1.33 0.83 174.4 4.61 58.1 0.00 47.1 0.70 -172.6
134 084 1735 423 526 000 407 073 -172.6
135 085 1726 395 483 000 384 075 -173.7
136 085 1717 366 439 000 363 077 -1745
137 085 1709 337 395 000 296 079 -174.7
138 086 1701 317 358 000 308 081 -175.7
139 086 1694 3.00 323 000 311 082 -176.6
140 087 1690 275 278 000 303 083 -177.1
141 087 1684 262 247 000 242 084 -177.7
142 087 1678 250 217 000 274 085 -178.4
143 088 1672 233 179 000 260 087 -179.1
144 088 1667 220 147 000 225 088 -179.7
o° 145 089 1659 214 124 000 193 089 179.5
146 089 1654 205 99 000 168 089 1789
147 089 1648 192 69 000 171 090 1785
148 089 1642 184 48 000 159 090 1780
149 089 1638 178 28 000 196 090 1775
150 089 1634 166 -03 000 162 090 177.1
151 089 1628 162 -20 000 118 091 176.7
152 089 1623 158 -40 000 191 091 176.1
153 089 1619 150 -62 000 140 092 1755
154 090 1613 144 -81 000 134 092 175.1
155 090 1608 145 -92 000 102 092 1747
156 090 1602 142 -107 000 141 092 1745
157 090 1597 137 -125 000 87 092 1743
— sz 158 090 1591 137 -139 000 95 092 1739
-90° — s12 159 090 1586 136 -154 000 115 092 1735
160 090 1580 130 -179 000 100 093 1728
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High Voltage - High Power GaN-HEMT for Radar

IV Package Outline
Metal-Ceramic Hermetic Package
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For further information please contact:

High Voltage - High Power GaN-HEMT for Radar

http://global-sei.com/Electro-optic/about/office.html

CAUTION
Sumitomo Electric Device Innovations, Inc. products contain gallium arsenide (GaAs) which can be hazardous to the
human body and the environment. For safety, observe the following procedures:

-Do not put these products into the mouth.

-Do not alter the form of this product into a gas, powder, or liquid through burning, crushing, or chemical processing as
these by-products are dangerous to the human body if inhaled, ingested, or swallowed.

*Observe government laws and company regulations when discarding this product. This product must be discarded in
accordance with methods specified by applicable hazardous waste
procedures.
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