sz

5

E|

FEATURES
*High Voltage Operation : Vj

=50V

*High Power : 200W (min.) @ P;,=15.8W (42dBm)
High Efficiency: 53%(typ.) @ P;,=15.8W (42dBm)

DESCRIPTION

Sumitomo GaN-HEMT EGN28B100IV-R offers high power, high
efficiency, ease of matching and greater consistency covering 2.7 to

3.1GHz for S-band radar applications with 50V operation.

The low thermal resistance allows to use long pulse up to 5 msec pulse

width with duty of 10%.

ABSOLUTE MAXIMUM RATINGS

EGN29B200IV-R

High Voltage - High Power GaN-HEMT for Radar

Item Symbol Condition Rating Unit
Operating Voltage Vbs 50 \%
Drain-Source Voltage Vbs Vgs=-5V 120 \Y
Gate-Source Voltage Vs -5 \%
Storage Temperature Tsig -65 to +100 °C
Channel Temperature Ten 250 °C
RECOMMENDED OPERATING CONDITION(Case Temperature T.= 25°C)

Item Symbol Condition Limit Unit
DC Input Voltage Vbs <50 \%
Forward Gate Current ler RG=6.2 W <100 mA
Reverse Gate Current ler RG=6.2 W >-144 mA
Pulse Width PW Duty 10% <5000 nsee

Duty 25% <1500 usec
Peak Channel Temperature Toh-peak Duty 10% <215 ©
Duty 25% <205 °C
ELECTRICAL CHARACTERISTICS (Case Temperature T.=25°C)
Item Symbol Condition Limit Unit
Min. Typ. Max.
Pinch-Off Voltage Vp Vps=50V Ipg=72mA -1.0 -2.0 -35 \Y
Output Power Pout Vps=50V 200 - - w
Drain Efficiency Nd Ips(pc)=1000mA - 53 - %
Power Gain G, P,,=15.8W (42dBm) 11.0 - - dB
Gain Flatness GF f=2.7,2.9,3.1GHz - 0.5 1.0 dB
PW=200usec, Duty 10%
Thermal Resistance Rin Channel to Case - 0.56 0.7 °C/W
Measured w/CW at 90W Ppc
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EGN29B200IV-R

High Voltage - High Power GaN-HEMT for Radar

THERMAL CHARACTERISTICS IN PULSED RF OPERATION

Transient Thermal Resistance, Channel to Case, Typ. Unit
Case Temperature 75°C, Pulse Width 200pysec , Duty 10% 0.15 °C/wW
Case Temperature 75°C, Pulse Width 5000psec , Duty10% 0.37 °C/W
Case Temperature 75°C, Pulse Width 1500usec , Duty25% 0.34 °C/W

Rth vs Pulse Width @T.=75°C MTTF vs Pulse Width @T.=75°C
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Figure 1. Transient Thermal Resistance
vs Pulse Width @T.=75°C

ESD characteristic

Vps=50V, P, =240W peak, P,,=12.6W,
Ng=40%, T,=75°C

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

Test Methodology Class
Human Body Model 1C
(per JESD22-A114)

Machine Model C
(per JEIA/JESD22-A115)
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High Voltage - High Power GaN-HEMT for Radar

290 100 0 1 - 16
280 90 - 15
/
270 <5 / 80 _ T 5 - 14
g 260 ,\,' AN 70 e == SAER
0
g 250 - 60 g 8 N [ 12 E'
é 240 > 50 E g 10 <" / \ - 11 §
3 20 40 "'E’ 8 - L 1o %
3 220 0 £ g_ 16 ] 9 o
210 20 - - 8
200 10 - 7
190 0 20 6
27 28 29 3 3.1 27 28 29 3 3.1
Frequency [GHz] Frequency [GHz]
Vps=50V, IDS(DC)=1A, P;;=15.8W, Vps=50V, IDS(DC)=1A, P;,;=15.8W,
PW=200usec, Duty 10% PW=200usec, Duty 10%
Figure 3. Output Power and Drain Efficiency Figure 4. Input Return Loss and Power Gain
vs Frequency vs Frequency
56 T T T 22 70
2. 7GHz _
54 +— = = 29GHz - 20 60
_ == +3.1GHz _ e
£ 52 18 T 50 -
g — by Y. A4
5 50 16 @ 2 40 <
: - Z77
(<} c = 2
o i ’, ‘© i .
< 48 s 14 8 5 30 <
2 £ / ——2.7GHz
S 46 > 12 G 20 % = = 2.9GHz
=== +3.1GHz
44 10 10
42 8 0
30 32 34 36 38 40 42 44 30 32 34 36 38 40 42 44
Input Power [dBm] Input Power [dBm]
Vps=50V, IDS(DC)=1A, Vps=50V, IDS(DC)=1A,
PW=200usec, Duty 10% PW=200usec, Duty 10%

Figure 5. Output Power and Gain

Figure 6. Drain Efficiency vs Input Power
vs Input Power
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High Voltage - High Power GaN-HEMT for Radar
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Figure 9. Drain Efficiency vs Input Power
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High Voltage

-80
I
-85 1—— =2 7GHz
-90
> -95
()]
=
@ -100
©
T 105 - ~ //
110 S~
-115
-120
30 32 34 36 38 40 42 44
Input Power [dBm]
Figure 10. a) f=2.7GHz
40
[
35 —— == 3.1GHz
30

N
[&)]

Phase [deg]
N
o

‘N

/

N
o
,?

[é)]

30 32 34 36 38 40 42 44
Input Power [dBm]

Figure 10. c) f=3.1GHz

Phase [deg]

EGN29B200IV-R

- High Power GaN-HEMT for Radar
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Figure 10. b) f=2.9GHz

Vps=50V, IDS(DC)=1A,
PW=200usec, Duty 10%

Figure 10. Insertion Phase shift vs Input Power
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EGN29B200IV-R

High Voltage - High Power GaN-HEMT for Radar
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Figure 11. b) f=2.9GHz

Vps=50V, Ipspe=1A, Pj,=15.8W
PW/Duty = 200/10, 500/10, 1000/10, 1500/10,
200/25, 500/25, 1000/25, 1500usec/25%

Solid Line : Duty 10%
Dashed Line : Duty 25%

Figure 11. Pulse Performance (Power)
with various Pulse Condition
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EGN29B200IV-R

High Voltage - High Power GaN-HEMT for Radar
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EGN29B200IV-R

High Voltage - High Power GaN-HEMT for Radar

TEST FIXTURE
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EGN29B200IV-R

High Voltage - High Power GaN-HEMT for Radar

SET

S-parameters(1Port)
Freq. s11 s21 s12 s22
GHz MAG ANG MAG ANG MAG ANG MAG ANG
@Vps=50V lpgpc)=1A f=2.5to 3.3GHz 250 084 1188 441 -1775 001 -87.9 051 729
-7 = . 251 083 1179 470 1784 001 -945 048 687
Z,=Z;=500hm Marker:2.7, 2.9, 3.1GHz 252 083 1169 480 1744 001 -988 045 63.0

253 082 1161 511 1700 0.01 -1025 042 56.2

254 081 1150 537 1654 0.01 -1088 039 51.0

255 080 1133 542 1606 0.01 -1154 035 445

256 079 1125 566 1559 0.01 -1204 032 33.0

257 078 1112 593 1512 0.01 -1263 029 239

258 076 110.0 6.07 1469 0.01 -131.3 027 136

259 075 1087 623 1423 0.01 -1371 025 -25

260 073 107.3 649 1376 0.01 -1435 024 -17.0
261 0.72 1063 660 1330 0.01 -148.7 024 -294
262 070 1048 673 1278 0.01 -1563 025 -44.3
263 068 1035 699 1225 0.01 -1605 028 -584
264 065 1023 715 1172 0.01 -166.2 0.30 -70.1

265 063 1011 711 1118 0.01 -1721 033 -79.6
266 060 1002 725 1062 0.01 -1772 0.37 -90.1

267 058 995 741 1008 0.01 1761 040 -97.1

268 055 990 736 957 0.01 1713 043 -1036
269 053 986 728 909 0.01 166.6 047 -110.3
270 050 988 733 8.0 0.01 1605 050 -1156
27 048 989 723 815 0.01 1541 052 -1203
272 045 994 714 768 0.01 1473 055 -1253
273 043 1006 720 723 0.01 1430 058 -1296
274 041 1019 715 67.6 0.01 1367 061 -133.6
275 039 1031 695 633 0.01 1327 063 -137.0
276 037 1057 694 59.0 0.01 1284 065 -140.8
277 036 1092 7.00 546 0.01 1228 067 -143.7
278 034 1116 693 506 0.01 1181 069 -147.0
279 033 1144 681 460 001 1138 070 -1499
280 033 1180 682 416 001 1095 072 -1525
2.81 033 1205 665 368 0.01 1045 073 -155.1
282 032 1230 642 324 001 1004 074 -1575
283 033 1262 629 282 0.01 9.9 075 -159.7
284 033 1288 6.09 245 0.01 924 076 -162.0
285 033 1307 580 215 0.01 89.5 076 -163.9
286 034 1330 570 188 0.01 86.2 0.77 -166.0
287 035 1350 567 16.1 0.01 829 078 -168.0
288 036 1364 558 135 0.01 788 078 -169.9
289 037 1375 547 109 0.01 751 079 -171.7
290 038 1384 547 8.1 0.01 726 079 -173.2

-i50 — 291 039 1391 537 5.3 001 69.0 079 -1747
1 S22 292 039 139.7 528 25 001 661 079 -176.1
+90° 293 041 1399 532 -04 001 637 080 -1774

2094 042 1402 529 -36 001 599 080 -1792
295 042 1404 517 7.3 001 572 079 1793
296 043 1403 514 -109 001 542 081 1776
297 045 1396 512 -143 001 514 080 1761
298 045 1395 497 -170 001 477 080 1754
299 046 1391 481 -196 001 452 080 1736
300 047 1385 476 -215 001 430 080 1725
301 047 1382 465 -234 001 410 080 1712
302 048 1378 459 -260 001 383 080 1700
303 048 1370 460 -283 001 350 080 1686
304 049 1363 458 -308 001 323 079 1672
305 049 1359 446 -332 001 305 079 1659
306 050 1348 444 -354 001 279 079 1647
307 050 1336 450 -372 001 260 079 1638
308 051 1326 447 -392 001 242 078 1624
309 051 1319 446 -412 001 215 078 1611
310 051 1308 453 -434 001 193 078 1599
311 051 1300 454 -459 001 163 077 1582
312 051 1292 452 -488 001 138 076 1569
313 052 127.9 460 -516 001 122 076 1556
314 052 1268 463 -545 001 92 075 1544
315 052 1259 456 -577 001 63 075 1531
316 052 1245 458 -607 001 43 075 1517
317 052 1231 463 -634 001 18 074 150.1
318 052 1219 459 -664 001 -1.2 073 1485
319 052 1208 451 -688 001 -36 072 1467
320 052 1192 452 -709 001 -57 071 1451
321 052 1180 449 -728 001 -81 070 1434
322 052 1167 446 745 002 -120 069 1418
323 052 1150 458 -764 002 -139 068 1400
324 051 1133 470 -787 002 -162 067 138.1
325 051 1121 475 -815 002 -189 065 1361
326 051 1104 490 -847 002 -202 065 1339
327 051 1082 508 -882 002 -246 063 1318
328 051 1066 514 -921 002 277 061 1296
329 050 1048 516 -962 002 -31.1 060 1271
-90° —_— S12 330 050 1027 519 -1000 002 -356 058 1248
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High Voltage - High Power GaN-HEMT for Radar

IV Package Outline
Metal-Ceramic Hermetic Package
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High Voltage - High Power GaN-HEMT for Radar

For further information please contact:

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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