Tagore
Technology

"
=

Application Note

3300MHz~3800MHz
36V 50mA

Rev-1.3

1 Revision 1.3, 2023-10-12



Tz Tagore
Technology

List of Contents

General Description

TA9210D-EVB-I Board Details
TA9210D-EVB-I Bill of material
TA9210D-EVB-I Biasing sequence
TA9210D-EVB-I Board Measurement Summary

O O b~ wWw N P

TA9210D-EVB-I Board Measurement Results

Application Note: TA9210D EVB | 2 Revision 1.3, 2023.10.12



Tz Tagore
Technology

1. General Description

The TA9210D is a broadband capable 12.5W GaN power transistor covering 30MHz to 2.7GHz frequency
band with a single match. TA9210D is usable up to 4GHz. The input and output can be matched for best
power and efficiency for the desired band.

The TA9210D is packaged in a compact, low-cost Quad Flat No lead (QFN) 3x6x0.75mm, 32 leads plastic
package. TA9210D-EVB-I is tuned from 3300MHz to 3800MHz.

2. TA9210D-EVB-I Board Details
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Figure 2.1 TA9210D-EVB-I 3300MHz ~ 3800MHz Schematic and EVB Layout
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3. TA9210D-EVB-I Bill of Material

Component ID Value Manufacturer Recommended Part Number
C11 8.2pF AVX 600S8R2CT250XT
C12 15pF AVX 600S150JT250XT
C31 1.2pF AVX 600S1R2BT250XT
R32 3.3Q Vishay CRCWO06033R30FKEAHP
C33 0.8pF AVX 600SOR8AT250XT
C41 1pF AVX 600S1ROBT250XT
L51 15nH Coil craft 0603HC-15NXGRW

C52, C74 6.8pF AVX 600S6R8CT250XT

Ch3, C72 10nF, 50V Murata GCM1887U1H103JA16J
C54 0.1pF, 50V Murata GRM31C5C1H104JA01L
C55 2.2uF, 50V Murata GRM188R61H225KE11D
C56 100uF Nichicon UPW1J101MPD1TD
D71 7.5V Zener On Semiconductor MMSZ5236BT 1G
C72 0.1pF, 10V AVX 0603ZC104K4T2A
R75 20Q Vishay CRCWO060320ROFKEAHP
Cc78 47uF, 16V Murata GRM32ER61C476ME15L
Q1 12.5W GaN Transistor | Tagore Technology TA9210D
PCB Rogers RO4350B, 20 mils, 2 0z copper

Table 3.1 TA9210D-EVB-I BOM

4. TA9210D-EVB-I Biasing Sequence

Turn ON Device

Turn OFF Device

1. Set Vg to -5V

2. Set Vp to +36V

3. Adjust Vg to reach required Ipg current
4. Apply RF power

1. Turn RF power off
2. Turn off Vp
3. Turn off Vg

Table 4.1 TA9210D-EVB-I Bias and Sequencing

5. TA9210D-EVB-I Board Measurement Summary

Frequency (GHz) S21 Gain(dB) S11 (dB) S22 (dB)
3.3 13 -6.6 -5.8
3.5 13.8 -8.8 -7.6
3.7 14.3 -8.9 -11.5
3.8 14.3 -7.8 -14.4
4.2 124 -4.6 -9.0

Table 5.1 TA9210D-EVB-1 36V 50mA Electrical Characteristics Summary
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6. TA9210D-EVB-I Test Results
All the tests are carried out at room temperature.

6.1. S parameters

Stop 8.5 GHz 16/16 |PExt! Cor

stop 8.5 GHz KT ER

Figure 6.1.1. S parameters of TA9210D-EVB-I 36V 50mA

6.2. Spectrum Mask Plot at 3.8GHz

Center Freq 3.800000000 GHz ) Avg Type: RMS
PNQ: Fast —»— T1rig: Free Run Avg|Held: 78100

IFGain:Low #Amen: 6 dB

Ref Offset 43.4 dB.
Ref 39.40 dBm

Span 100.0 MHz
#VBW 1.0 MHz" Sweep 1.000 ms (1001 pts)

3.800 0 GHz | 16.502 dBm,

780 0 GH, -31.681 dBm "
3,785 0 GHz| -30,898 dBm | 1.000 MHz|
37890 GHz | -13.142 dBm N 1,000 MHz/
3.790 0 GHz | 6.640 dB | 1.000 MHz|
38100 GHz| 6.565 dBm| 1 1.000 MHz|
38110 GHz| 17183 dBm| | 1.000 MHz|

38150 GHz | 1,295 dBm, | 1.000 MHz,|
3.820 0 GHz -32.753 dBm 1.000 MHz

Figure 6.2.1. Spectrum Mask Plot at 3.8GHz @ Pout = 29dBm, 36V, 50mA Idq
DC Power dissipation <7W at Pout = 29dBm
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6.3. Spectrum Mask Plot at 3300-3800MHz @ Pout = 21dBm
i Span 100.0 MHz Center 3.60000 GHz Span 100.0 MHz
#VBW 1.0 MH2 #Res BW 1.0 MHz #VBW 1.0 MHZ* Sweep 1.000 ms (1001 pts)
33000GHz| 8443 dBm 2000 WHz| ‘ T 36000GHz| 9511 dBm| Ban 2000 Mz ]
32800 GHz| 32663 dBm| B4 1000 MHz| 35800GHz|  34219.dBm| E 1000 MHz |
3.2850 GHz| 1.000 MHz| 3,585 0 GHz | -32.531dBm|
290 0 GHz| 1,000 MHz/ ! I
33100GHz| 1,000 MHz| 36100GHz| -
33110 GHz 1,000 MHz/ 36110 GHz| 21, 124 dBm| |
33150 GHz 1,000 MHz! 36150GHz| -32.258 dBm | and P 1 000 MHz|
3.3200 GHz | 1,000 MHa| 3.620 0 GHz| -34,343 dBm | Ba 1,000 MHz|
#VBW 1.0 MHz*
34000GHz| 8,634 dBm| Band Power| 2000 Mz 0N | "37000GHz| 8.312dBm| 20,00 MHz|
33800 GHz|_ B4 1.000 MHz| A N | 3,680 0 GHz .| -33.753 dBm . 1.000 MHz|
3,385 GHz| 1000 Mhz| S 36850GHz| 31,684 dBm| 1,000 MHz!
33890GHz| - 1.000 MHz| 4N 3,689 0 GHz| -21613dBm. 1.000 MHz|
3,390 0 GHz| N | 3,690 0 GHz| -0.960 dBm 1.000 MHz/
34100 GHz| [ N 37100GHz| 3.192dBm 1.000 MHz|
341100H] 7} 37110GHz| _ 24042d8Bm 1,000 MHz|
3 N 37150GHz|  -32.555dBm| | 1000MHz,
34150 6Hy, N 37200 GHz
34200 GHz B N .
Center 3.80000 GHz Span 100.0 MHZ
& MHz 000 ms (1001 pts)f
1 3,500 0 GHz /| 20,00 MHz/ J&WOGHZ, 8618 dBm| 20.00 MHz|
2 3480 0 GHz| 1,000 MHz! 3.780 0 GHz | -32.424 dBm | 1.000 MHz/|
3 34850 GHz,| 1,000 MHz, 3,785 0 GHz | -29.676 dBm | 1.000 MHz/
48 3.789 0 GHz | -21.852dBm| Ba 1.000 MHz/|
5 37900 GHz| -1.687 dBm|
6 38100 GHz| -2.591 dBm
7 38110 GHz| -23.638 dBm
gl J 5150GHz! 3.8150 GHz -29.853 dBm
9 35200 GHz,| 3.820 0 GHz -32.486 dBm
Figure 6.3.1. Spectrum Mask Plot @ Pout = 21dBm, 36V, 50mA Idq
6.4. Spectrum Mask Plot at 3300-3800MHz @ Pout = 23dBm
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Figure 6.4.1. Spectrum Mask Plot @ Pout = 23dBm, 36V, 50mA Idq
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6.5. Spectrum Mask Plot at 3300-3800MHz @Pout = 25dBm

Span 1000 MHz
#VBW 1.0 MHz* ! 4 X #VBW 1.0 MHz* Sweep 1.000 ms (1001 pts)

) Y 10TH T . o v 0
33000GHz| 1247248 2000 WHz] 034 6B BN 1711 36000GHz| 12149 dBm 2000 MHz|
32800 GHz|—30.362Bm)| 1000 Mz 30, 1] 38800 GHz| 33470 dBm| 1,000 MHz|
32850 GHa 28454 dBm| 1,000 MHz] ERNN 35850GHz| 31901 dBm| B 1,000 MHz
T 3290GHA74T20Bm M2 13; KIEA! 3569 0GHz| 19471 dBm)| 1,000 MHz|
32900GH 2 ; [ | 3586 4o | 5 INEREA 35900 GHz| 1829 dBm B 1,000 MHz|
33100GHz| 1000MHz 288148 | s ITNEREA 36100GHz|1902dBm ower| 1,000 MHz]
3310 GHa| [ 1000 MHz 3, 1] 36110 GHz| 20343 dBm/ Band P 1,000 MHz|
$3050GHz 29485 dBm| | 0MHz| 2970548 T 36150 GHz| 31149 dBm|_Band Power | 1000 MH
33200 Gl 31.327 dBm] Band Power | 1.000 W] | o MERNA| 36200 GHz|__ 32764 dBm " Band Power | 1.000 Mz

#VBW 1.0 MHz*

34000 GHz,| . and Power | 20,00 MHz, 040 4B X IKREA 37000GHz| 12607 dBm| B3 or| 20,00 MHz|
33800 GHz,| k Poy LOOQMHL IKEEA 36800GHz, 34,090 dBm| B3 1,000 MHz,
33850 GHz| | i ! 2, IEEA 36850GHz|  32.392dBm| Band 1,000 MHz,
33890GHz, 18,668 dBm| Bs | 4353 11011 36890GHz| 20762 dBm| 1,000 MHz|
33900 GHz, ; 426 4B KRR 36900 GHz| 3.302dBm| Band P 1,000 MHz|
34100 GHz! d [ 1.000MH1‘ 119 dB IKREA 37100 GHz| 0.371dBm| B3 1,000 MHz,
J41100H 21, 0 1,000 MHz 41, IREEA 37110GHz| 23,685 dBm| Band Pow 1,000 MHz|
34150CH -9 wer| 1,000 MHz ! IKRKA 37150GHz| 32413 dBm| B 1,000 MHz,
34200 GHz J ’ 71,000 MHz! i | (101! 37200GHz|  -33.882dBm| Ba 1,000 MHz!

X Y 0TH ’ 1 5L ( Y \('}
35000 GHz, A | 2000 MHz| 079 dB 11111 38000GHz!  12.369dBm| Band Power| 2000 MHz|
34800 GHz, J f 1,000 MHz/ . IRERAI 37800GHz 32,082 dBm| Band Po 1,000 MHz,
34860 GHz,| | 1.000 MHz| B EdEd] 37860 GHz,| 41 0065 dBm, B
34890GH AT, | Band Poy 1,000 Mz, 1366148 N _ 37890GHz
34900 GHz, 1 1.000 MHz| 909 dBg ! ! 37900 GHz,

35100 GHz, : 0 1,000 Mz, B | 38100GHz 1 [ 000 MH

35110GHz, 26 p 1,000 MHz| 18,461 48 ! ! 38110GH2| 20, 55  d4Bm|_Bang Po 1,000 MHz,
35150GHz, K (] 1,000 MHz/| J13d8 INNR A 38150 GHz| 29,501 dBm| | 1.000 MHz|
36200GHz| 32,654 dBm| orl 1,000 MHz! 014 dB (111 38200GHz,_-31.336dBm| Band Po 1,000 MHz|

Figure 6.5.1. Spectrum Mask Plot @ Pout = 25dBm, 36V, 50mA Idq

6.6. Spectrum Mask Plot at 3300-3800MHz @ Pout = 27dBm

Center 3.30000 GHz ] Center 3.60000 GHz
f#Res BW 1.0 MHz #VBW 1.0 MHz* | 1 #VBW 1.0 MHz*

| MKR MODE TRC SCU

33000GHz) 14288 dBm| ‘ . [1]1] 36000GHz| 15,087 dBm| Band Po 20,00 MHz |
32800 GHz| 29378 dBn i Y EREE 35800GHz| 32477 dBm 0 1,000 MHz|
32850 GHz| 8 [ | [ENKE| 35850GHz| 32668 dBm| Band 1,000 MHz|
32890GHz| 16701 0By [1000MHz| 41492 EREE 35890 GHz| 16, 1,000 MHz|
32900GHz|_ 4806dBm| [ | ' ATt 3,590 0 GHz| : 1,000 MHz|
3M00GHz| 2667 dBm| Bar [ | } ] 36100 GHz | ; 1,000 MHz|
3311 06Hz| ["Band Power| _1.000MHz 16, EREE 36110GHz| 15 1,000 MHz|
33150 GHz| [ BandPower] 1000MHz 200648 EREA 36150 GHz| 1,000 MHz|
33200Hz|__30454dBm Band Power |14 ; 1] 36200 GHz! 1,000 MHz|

#VBW 1.0 MHz'

J4000GHz) 14,365 dBm| | 2000 MHz| 004 4B} 1111 37000 GHz| 14,473 dBm|_Band Pow 20,00 MHz|
33800GHz  -29.704 dBm | 1,000 MHz, 30,081 ¢ 1111 3,680 0 GHz| 33,407 dBm|_Band I’O\wr 11,000 MHz|
33850 GHz, _ -28.770 dBm 11,000 MHz,| 29 11111 36850GHz|  -32.792dBm| Band Power| 1,000 MHz|
33890GHz| 16,120 dBm 1,000 MHz| 11471 d 1111 3,689 0 GHz| 17,015 dBm | 0 1,000 MHz|
33900 GHz, 4,296 dBm, B4 1,000 MKz, 347 dB¥ 1111 gggg g gnl ;g% ggm and }883 x:l
34100GH 433 dBm! 1,000 MH: B IREN A A z| | m, ) | z,
'3.4128ci1§‘ -13.37333& ; 1.383'&}1? 15563 IEREA 37110GHz|  -18605 dBm| 1.000 MHz/|
34150GH2| 20501 dBm 1,000 MHz! 229469 dB 1111 37150GHz| __ -32597 dBm, 1,000 MHz|
342006Hz] -30682Bm!| 1,000 MHz! 111¢] 37200GHz| 33724 dBm| Band Power| 1,000 MHz

Center 3.50000 GHz Span 100 0 MHz y
[#Res BW 1.0 MHz #VBW 1.0 MHz* Sweep 1.000ms (1001 pts) S i #VBW 1.0 MHz*

3,800 0 GHz,| 14,714 dBm|

3,780 0 GHz|

3,786 0 GHz|

37890 GHz|

3,790 0 GHz|

38100 GHz|

38110GHz|

38150 GHz| I [
38200GHz| 32613 dBm| B 11,000 MHz|

35000GHz| 14387 dBm| 2000 Mz
34800GHz|_31161dBm 11,000 MHz]
34850 Gz 30129dBm| Band Powet | 1000 MHz!
34890GHa| 1605248 1,000 MHz|
34900GHz| 4665 dBm| 1,000 Mz
35100GHz| 2935 Bm)| 1,000 MHz]
35110GHz| 22101 dBm| 1,000 MHz|
35150GHz|__31616dBm) 1,000 MHz|
35200 GHz| 32968 dBm| 1,000 Wiz

zzzzzzzz=z

Figure 6.6.1. Spectrum Mask Plot @ Pout = 27dBm, 36V, 50mA Idq
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6.7. Spectrum Mask Plot at 3300-3800MHz @ Pout = 29dBm

#VBW 1.0 MHz'

33000 GHz/ 16639 dBm|_Band Power | 20.00 M| 979 4B L1111 36000GHz| 16,397 dBm| Band Power | 20,00 W]
32800 GHz| 28893 dBm | [ 1000 Mz 28708 1] 35800 GHa| 3289 dBm!Band Power | 1,000 M|
32850 GHial_27.273 dBm| Ban 1000 MHz| 21, 1] 35850 GHz| 31,041 dBm| Band Power | 1,000 M|
32890GH2| 12576 dBm | B 1,000 MHz] £} 1] 35890 GHa| 13841 dBm|_Band Power | 1,000 M|
32900GHz|— 7053Bm)| 1000 MHz| 458 ERK| 35900GHz/ 6470 dBm| Band Power | 1,000 Mz
33100 GHz| 5,006 dBm, Band Pg 1,000 MHz, 800 dB IER N gg:gggul 1g§ggddgm Semdjf :gggml
? -16. dand P | 43 111 A 2| 13, m| Band Power| 1, 2|
A s — KNI 38150 GHz]—31.132dBm|_Band Power| 1,000 W]
33200GHz 30140 dBm 1,000 W) ! < MNERER 36200 Gtz 33084 dBm|_and Power 1,000 M|

#VBW 1,0 MHz'

34000GH) 16267 dBim| . 2000MH1 . 1 MK 37000 GHy Band Pover| 2000 MHz)
J3800GHz| 20244 dBm. Bay ol | 1WOMHI ALIEL IRERA 3,680 0 GHz,| 32939dBm, 1,000 MHz|
33080GHa|—_28714dBm] Band Power|_1000MHa|___ 286098 a1 I0GH]_J280d8n| 10l

Hil A4, d 1,000 MH: 9684 [t ! 2| 14393dBm| BandP 000 MHz|
ggggggui 6409 dBm] Band Powe| 1383MH§' ENEN 36900GH2| 7,089 dBm) By 1,000 Wz

—— T ——

3411 0GHa| 0B, and Pover | 1000MH2l A4, KN 37150GHz] 31056 dBm, Ba 1.000 Wz
IS0k 2%508m) B 1000MH| [1[1] 37200GHa]_33.222dBm] Band Power| 1,000 Mz]
34200 GHa| 30851 dBm] Band Power | 1,000 W]

Center 3.50000 GHz Span 100.0 MHz
(#Res BW 1.0 MHz #VBW 1.0 MHz! Sweep 1,000 ms (1001 pts)

X FUNCTONWOTH|_ FUNCTION VALUE T 4
36000GHz, 16, 207 d8m, U nd Power | 2000 MHz, 085 4B 3800 0 GHz I
34800 GHz| 30536 dBm Band Power| 1,000 MHz| 810 dB 37800 GHz | d Poy I
J4850GHz| 29812 dem‘ B | 1000 MHz ! _—mmmwi
[ T"Rand P | K 3789 0 GHz 13142 dBm| Band Power 4

TR %gg . }ggg sx P 37900GHz| 6640.dBm|_Band Power| 1.000 Mz :

i | 7 T e | Yy 3.8100GHz 5.565dBm| Band Power | 1.000 MHz I
gg}?gg:i 1;;};322 el 1833 m; 49348 38110GHz|__-17.183dBm| Band Power| 1000MHz 14,
36150GH| 31433 dBm| Band Power | 1,000 M : '
35200GHz| 32605 dBm| Band Power| 1,000 MHz

Figure 6.7.1. Spectrum Mask Plot @ Pout = 29dBm, 36V, 50mA Idq
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