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5. General description

This report presents the measurement results of the Symmetric Ultra Wideband Doherty demo
AR201249. The device ART2kOFE used can deliver 225Wavg DVB-T at 50V, in Advanced Rugged
Technology (LDMOS) in a SOT539 package. The ART2k0 device can work at supply voltages up to
65V, in this application the standard supply voltage of 50V was used.

The ART2kO0 upper section is used as Main amplifier, the lower section as Peak amplifier. The power
ratio is 1:1 which provides optimum bandwidth. The presented demo was designed for the frequency
band 165 to 235 Mhz (a relative bandwidth of 35%). The Doherty amplifier is built on TC350 pcb
material. The output transformer is split in 2 sections: a 9:1 transformer with 11ohm coaxial cable and a
2.25:1 transformer with 250hm coaxial cable.

The demo was designed for 185Wavg for best linearity and max. 225Wavg for best power/efficiency.

Figure 1 AR201249, 165-235Mhz demo board
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6. Biasing and practical aspects

The efficiencies presented are based on the currents of the drain feeds only.
I.e. the biasing currents for the gate circuitry have not been included.
The biasing is as follows:

Vbb_MAIN = 50V

Vbb_PEAK = 50V

VGs_MAIN = approx. 2V, leading to an Ibg_main = 200 - 600mA

Ves_PEAK = 0.7V (range 0.3 — 1 V, can vary dependent on frequency and device)

Main amplifier = upper section
Peak amplifier = lower section

The application is built on a standard copper heatsink and is water cooled. The actual design can be
made on a smaller heatsink.

In the present application board the transistor is soldered and PCB’s are bolted down. The best RF
performance is achieved with a soldered transistor. Under the pcb (the area under the coupling
capacitors C18 — 20) thermal compound is used to lower the component/pcb temperature. Another
option (best) is to solder the (output) pcb.

Demo board designs:

AR201183 = prototype, 165-235 Mhz board (not final layout, layout version v1)
AR201249 = reference, 165-235 Mhz board (final layout, version v3)
AR201268 = 1st reproduction, 165-235 Mhz board (final layout, version v3)
AR201274 = 2" reproduction, 165-235 Mhz board (final layout, version v3)
AR201278 = 3 reproduction, 165-235 Mhz board (final layout, version v3)

Note:
1. The final PCB layout (version v3) is available (dxf files : ART2k0_50V_pcb_input
_TC350_30mil_v3, ART2k0_50V_output_TC350_30mil_v3).
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7. Performance Summary

Table 2:  Performance summary, in band 165-235Mhz

Parameter Condition-1 Condition-2 Pulsed CW
Power ldg_m=0.6A Vgs_p=0.7V W 185-225
Gain Idg_m=0.6A Vgs_p=0.7V  dB >18.5
Drain Efficiency Idg_m=0.6A Vgs_p=0.7V % >45
Peds 100us/10% Idg_m=0.6A Vgs_p=0.7V. W >1200 -
PAR output signal CCDFO0.01% Idg_m=0.6A Vgs_p=0.7V  dB >75
185Wavg
PAR output signal CCDFO0.01% Idg_m=0.6A Vgs_p=0.7V  dB >7
225Wavg
PAR output signal -c Pre-corrected!? Idg_m=0.6A Vgs_p=0.7V  dB >8.5
CCDFO0.01%
185Wavg
PAR output signal -c Pre-corrected?? Idg_m=0.6A Vgs_p=0.7V  dB >75
CCDF0.01%
225Wavg
Shoulder distancel23  185Wavg Idq_m=0.6A Vgs_p=0.7V  dBc < -40
225Wavg Idg_m=0.6A Vgs_p=0.7V  dBc <-38
MER.23 185Wavg Idg_m=0.6A Vgs_p=0.7V  dBc > 38
225Wavg Idg_m=0.6A Vgs_p=0.7V  dBc > 35

Note 1: Input PAR DVB-T signal 9.5dB @ CCDF0.01%
Note 2: Pre-distorter: ProTelevision PT3000

Note 3: Shoulder distance +4.3Mhz

The amplifier can deliver 185 - 225W average DVB-T power or pulsed CW 1200W (P6dB) over the
whole bandwidth 165 - 235Mhz. Average power is dependent on linearity requirements.

All RF measurements were performed with a 300Mhz LPF coupled towards the power meter. This
avoids harmonic content in the measured output power.

Note that the amplifier will not isolate mismatch impedances in the harmonic band.

PAR (ccdf) and shoulder measurements were done with R&S FSV spectrum analyser,

MER measurements were done with R&S ETL TV analyser.

Pre-correction:

The pre-corrected measurements were performed with a ProTelevision PT3000 exciter.
Idg/Vgs_p/Vdd settings can be optimised for each channel. Note that some VHF channels need more
correction on AM-AM (and AM-PM) distortion, which can be influenced by Vgs_p.

Trade-off:

Vgs_p(eak) has a significant impact on efficiency. Best trade-off between (peak) power and efficiency
was achieved at a Vgs_p of 0.7V. Different transistor batches can result in different Vgs settings
dependent on transistor Vgs_threshold level.

In chapter 8.4-8.5 (pre-corrrected measurements) the optimum Vgs_p/channel is given for best trade-
off (efficiency — linearity — gain): the lower channels need a Vgs_p = 0.5V, where the higher channels
need a Vgs_th =0.7V.

Idg_m can be varied between 0.2A and 0.6A, a lower Idq will result in slightly more peak power.

See also chapter 8.2.
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8. Performance Details

165 to 235 Mhz

The amplifier was measured with a DVB-T 8K signal (8Mhz signal bandwidth) and with a Pulsed CW
signal. Normally, Vgs_peak is fixed at 0.7V and Idg_main at 0.6A. The measured freq range is 160 —

240Mhz.

8.1 DVB-T measurement (uncorrected), Pavg=185W, Vgs_p variation

AR201249

ART2kO0, AR201249, DVB-T, Deff
185Wavg, 50V, Idg_m=0.6A, Vgs_p=0.3-1V
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Figure 2 DVB-T, (Drain) efficiency [%)] (uncorrected) Vgs_p=0.3-1V

ART2k0, AR201249, DVB-T, Gain
185Wavg, 50V, Idg_m=0.6A, Vgs_p=0.3-1V
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Figure 3 DVB-T, Gain [dB] (uncorrected) Vgs_p=0.3-1V
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ART2k0, AR201249, DVB-T, PAR
185Wavg, 50V, Idg_m=0.6A, Vgs_p=0.3-1V
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Figure 4 DVB-T, PAR [dB] (uncorrected) Vgs_ p=0.3-1V

ART2k0, AR201249, DVB-T, Shoulder 4.3Mhz
185Wavg, 50V, Idg_m=0.6A, Vgs_p=0.7V
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Figure 5 DVB-T, Shoulder [dB] (uncorrected) Vgs_p =0.7V

AR201249 All information provided in this document is subject to legal disclail © Ampleon The Netherlands B.V. 2015. All rights reserved.

Application Report v0.3 —9 April 2021 8 of 29




ANWVIPLEON AR201249

ART2kOFE 165 to 235 Mhz

8.2 DVB-T measurement (uncorrected), Pavg=185W, Idqg variation

ART2k0, AR201249, DVB-T, PAR
185Wavg, 50V, Idg_m=0.2-0.6A, Vgs_p=7V
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Figure 6 DVB-T, PAR [dB] (uncorrected) Idg=0.2 - 0.6A

ART2k0, AR201249, DVB-T, Gain
185Wavg, 50V, Idg_m=0.2-0.6A, Vgs_p=0.7V
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Figure 7 DVB-T, Gain [dB] (uncorrected) Idg =0.2 - 0.6A
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8.3 DVB-T measurement (uncorrected), Pavg =225W

ART2k0, AR201249, DVB-T, Deff
225Wavg, 50V, Idq_m=0.6A, Vigs_p=0.7-0.85V
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Figure 8 DVB-T, Deff [%)] (uncorrected) Vgs_p =0.7 -85V

ART2k0, AR201249, DVB-T, Gain
225Wavg, 50V, Idq_m=0.6A, Vigs_p=0.7-0.85V
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Figure 9 DVB-T, Gain [dB] (uncorrected) Vgs_p =0.7 -85V
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ART2k0, AR201249, DVB-T, PAR
225Wavg, 50V, Idg_m=0.6A, Vgs_p=0.7-0.85V
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165 to 235 Mhz
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Figure 10 DVB-T, PAR [dB] (uncorrected) Vgs_p =0.7 -85V
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8.4 DVB-T measurements (corrected), Pavg=185W

Pre-corrected data (ProTelevision PT3000).

The measured freq range is 167 — 230Mhz.

The data of AR201249 and AR201268 (15 reproduction) is given in the tables and compared in the
graphs below. Note that the data of AR201249 is recorded with fixed Vgs_p/channel where AR201268
is recorded with optimum Vgs_p settings/channel ! the efficiency of AR201249 can be improved further
with a lower Vgs_p @ lower VHF channels.

AR201249, Pavg=185W, corrected measurement ProTelevision PT3000

Freq v (V) Idg_m Vgs_peak Pavg 1d1 (A) Pout (dBm) Ppeak (dBn PAR (dB)_A Ppeak [W]_ Gain (dB)_A Eff (3%)_AR2 _PAE (%) Pdc(W)  MER (dB)_a13 (dBc)_AR ACPRAMS3 [ ACPRAM3L
167 49.73439 0.6 0.7 186.1363 82017286 52.69831 61.62585 8.927536 1454068 2156748 46.68297 46.35757 398.7242 40 -43.1625 -43.1625 -44.7728
170 4997565 0.6 0.7 185.8502 8.030918 52.69163 61.67714 8985507 1471343 2159085 46.30159 4598059 401.3506 391 -42.7239 -42.7239 -43.8235
174 4875977 0.6 0.7 183.2682 7.880237 52.63087 61.44247 8811554 1393948 2160742 4673728 46.41449 3521242 40 -44 2691 -44.4483 -44.2691
181 50.00299 0.6 07 186.1131 772595 5269777 6127748 857971 1341986 2143939 4316875 4782294 3863773 40 -43.2374 -44 6423 -4312374
188 49795058 0.6 0.7 185.0137 7.565767 52.67204 6151362 8.84058 1416648 20.88212 4911079 4870995 3767172 40 -41.6384 -437073 -416384
195 497821 0.6 0.7 186.4262 7.691176 52.70507 61.37174 B.666B66T 137143 20.23003 48.68536 48.22362 382.9205 386 -41.7086 -41.7086 -41.7316
202 49.81314 0.6 0.7 185.398 7.365479 52.68105 61.31873 8637681 1354793 20.13696 50.52462 50.03506 366.9458 403 -44.236 -445117 -44 236
209 49.78827 0.6 0.7 185.9598 7.605576 52.69419 61.12897 8434783 1296873 1558286 49.0915 4855109 378.8025 389 -42.3904 -42.4524 -42.3504
216 4993144 0.6 07 185.3511 7.806517 5267995 6149155 8811594 140979 1824677 475018 4693682 390.198 40 -42 2336 -42.3113 -42.2336
213 4995774 0.6 0.7 185.2298 2061748 5267711 61.2858 8608696 1344561 1894657 4597978 4539376 402.8506 3886 -42.5896 -425896 -43.3574
230 4995885 0.6 0.7 186.1702 8.14655 52.6991 61.04693 8.347826 1272602 18.88725 4573704 451461 407.0446 38.7 -42.3563 -42.3563 -42.9877

Table 3:  AR201249, Pre-corr data 167-230 Pavg=185W,Vgs_p=0.7V

AR201268, corrected measurement ProTelevision PT3000

Freq Vi (V) Idg_m Vgs_peak Pavg Id1 (A) Pout (dBm) Ppeak (dBn PAR (dB)_A Ppeak [W]_ Gain (dB)_A Eff (%)_AR2 _PAE (%) Pdc(W)  MER (dB)_A13 (dBc)_AR ACPR4MS3 [ ACPRAM3L
167 49.71727 0.6 0.4 186.1937 7.983212 5269965 61.65617 B8.956522 1464.257 21.16723 4691218 4655362 3096.8984 383 -42.7183 -43.4046 427183
170 4999632 0.6 04 185896 7.869019 526927 6162024 83927536 145218 2136009 4724961 4690415 3934339 40 -44.0652 -447285 -44.0652
174 50.00295 0.6 05 1842434 7714273 52.65392 6137856 B.724638 1373586 2163354 4776214 4743435 385752 405 -44.0685 -44.8352 -44.0685
181 500177 0.6 0.5 185142 7548638 52.67505 61.42867 B.753623 1389.528 21.38119 490366 4B8.67982 377.5587 40.2 -44.0253 -44.446 -44.0253
188 50.00717 0.6 0.7 186.1379 7.695161 ©52.69835 61.65487 8956522 1463.818 2091277 4837441 4708236 3B84.786 386 -40.2966 -435123 -40.2966
195 49.98356 0.6 07 1857835 7775054 5269007 61.4437 8753623 1394342 2020261 4779084 4733472 3887418 387 -41.1778 -41.7051 -41.1778
202 50.0292 0.6 0.7 1850226 7.326437 52.67225 £1.19399 3521739 1316433 2011665 5048166 4999022 366.5146 40 -43.4584 -43.4584 -43.7127
209 50.00708 0.6 0.7 185.2466 7.483041 52,6775 6117026 B8.492754 1309.259 1963634 4949589 48.9577 374.2665 38.9 -42.2275 -42.2275 -42.6965
216 50.0033 0.6 0.7 1855167 7.72651 52.68383 61.52441 8.84058 1420499 1522968 48.01881 47.44543 386.3417 3986 -42.207 -42.207 -42.3116
223 49.92037 0.6 0.7 185.8764 7.959877 52.69224 ©1.56181 8.869565 1432734 1891084 4677113 46.1701 397.4169 40 -43.1293 -43.1393 -43.4146
230 4994661 0.6 0.7 1855757 8044523 5268521 61.20695 8521739 1320368 18.84835 46.17947 4557745 401.8575 398 -42 6889 -42.6889 -43.1098

Table 4:  AR201268, Pre-corr data 167-230 Pavg=185W,Vgs_p=0.4-0.7V

The tables show the pre-corrected measurements at 185Wavg. A minimum MER of 38.5dB with a shoulder
distance below 40dBc was achieved over the band 167-230Mhz. The minimum (drain) efficiency in the band is
45.5%.
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165 to 235 Mhz

The graphs below gives a comparison between AR201249 and AR201268. Note that AR201249 was measured

with fixed Vgs_p (=0.7V) and AR201268 was measured with optimum Vgs_p (0.4-0.7V).

ART2kOFE, AR201249 vs AR201268, DVB-TDPD
Pavg=185W, Vdd=50V, Idq_m=0.6A, Vgs_p=0.4-0.7V
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Figure 11 DVB-T, Deff + Gain (corrected) Pavg=185W
ART2kOFE, AR201249 vs AR201268, DVB-TDPD
Pavg=185W, Vdd=50V, Idg_m=0.6A, Vgs_p=0.4-0.7V
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Figure 12 DVB-T, MER + Shoulder (corrected) Pavg=185W
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ART2kOFE, AR201249 vs AR201268, DVB-TDPD
Pavg=185W, Vdd=50V, Idq_m=0.6A, Vgs_p=0.4-0.7V
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Figure 13 DVB-T, PAR + Ppeak (corrected) Pavg=185W
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ANWVIPLEON AR201249
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8.5 DVB-T measurements (corrected), Pavg=225W

AR201249, Pavg =225W, corrected measurement ProTelevision PT3000

Freq Vi(V) Idg_m Vgs_peak Pavg Id1 (A) Pout (dBm) Ppeak (dBn PAR (dB)_A Ppeak [W]_ Gain (dB)_A Eff (%)_AR2_PAE (%) Pdc (W) MER (dB)_A13 (dBc)_AR ACPR4MS3 ( ACPRAM3L
167 49.62988 0.6 0.7 225.6685 9415524 53.53471 6159268 8.057971 1443006 21.24343 48.29405 47.93135 467.2802 36.2 -39.2731 -39.2731 -38.5338
170 4986975 0.6 07 225.9784 9416302 5354067 6171458 8173913 1434083 2126235 4811911 4775929 4696219 362 -39.5943 -3955943 -405562
174 4965076 0.6 0.7 226.2065 9295802 53.54505 61.77694 B8.231884 1505.544 2128456 45.00934 4864474 461.558 367 -40.8542 -40.8542 -41.1973
181 4990506 0.6 0.7 225.9899 B8.09286 53.54089 61.48292 7.942029 1406.993 21.14229 50.35202 4996495 4488198 36.1 -39.8233 -39.851 -39.8233
188 4968376 0.6 0.7 225.2293 8.832678 53.52625 61.6132 B8.086957 1449842 2062104 51.31009 50.86536 4389572 36.4 -40.5226 -40.8003 -40.5226
185 4568739 0.6 0.7 225.3658 B.52876 53.52888 6147091 7942029 1403.108 15595746 50.79346 50.28052 443.6507 35.6 -38.7401 -38.7401 -3B.9777
202 49732314 0.6 07 2247745 8535821 5351747 6151747 8 1418232 1589952 5295245 5241053 4244837 366 -39.8094 -39.8094 -40.0565
209 4990598 0.6 0.7 225.1346 2810503 53.52442 61.23457 7.710145 1328791 1534807 51.19517 50.60142 4397489 352 -37.6638 -37.6638 -3B.9982
216 49.88091 0.6 0.7 2254302 9077238 53.53012 61.38519 7.855072 1375686 19.15892 49.78783 49.18356 4527817 365 -39.0293 -39.0293 -40.8065
223 4986501 0.6 0.7 225.8484 9360664 53.53817 61.30629 7.768116 1350917 18.88096 48.38249 47.75646 466.7978 35.6 -38.9192 -38.9192 -39.807
230 45.86816 0.6 0.7 223.3418 9323573 53.4897 61.0839 7.554203 1283484 18.80623 48.03257 47.40029 4645798 34.5 -38.0283 -38.1325 -3B8.0283

Table 5:  AR201249, Pre-corr data 167-230 Pavg=225W,Vgs_p=0.7V

AR201268, corrected measurement ProTelevision PT3000

Freq Vi(V) Idg_m Vgs_peak Pavg Id1 (A) Pout (dBm) Ppeak (dBn PAR (dB)_A Ppeak [W]_ Gain (dB)_A Eff (%6)_AR2 _PAE (%) Pdc (W) MER (dB)_A13 (dBc)_AR ACPR4MS3 ( ACPRAM3L
167 48.61401 0.6 0.4 2257907 9.378389 53.53706 61.73996 B8.202899 149273 20.78129 4852593 48.12057 465299 367 -39.3666 -39.9735 -39.36066
170 49.88368 0.6 05 225682 9.284564 5353487 61.76685 8231884 1502.053 2112604 4872747 4835148 4631515 372 -40.4208 -405664 -404208
174 49.90683 0.6 05 224.8666 9.003001 53.51925 6189606 8.376812 1547412 2127828 50.04579 4967293 449.3217 377 -41.7927 -42.0031 -417927
181 49.92482 0.6 05 225.3595 B.778B287 53.52876 61.58673 8.057971 144103 2103691 51.42276 51.01775 438.2486 365 -39.648 -39.648 -40.0793
188 49.91017 0.6 0.7 2255708 B.969971 53.53283 61.73573 B8.202899 1491327 20.62665 50.38842 4095224 4476641 36 -39.1304 -40.6019 -39.1304
195 45.88922 0.6 0.7 226.2872 9085118 535466 6151762 75971014 1418278 1550921 459.86435 49.35517 453.8056 359 -38.8148 -39.4142 -3B.8148
202 489.93898 0.6 07 2250573 B.510514 5352293 6132003 7797101 1355199 1878087 52595503 5239807 4245969 357 -38.6744 -386744 -35.0807
209 4991353 0.6 0.7 2253077 87311874 53.52776 61.2379 7.710145 1329813 1837213 5174035 5114237 4354591 35 -37.501 -37.501 -38.0514|
216 49.90262 0.6 0.7 226.5249 9.016924 53.55116 6152217 7.971014 1419768 19.09927 50.34377 497243 4499561 36.8 -39.6677 -39.6677 -40.8586
223 4984307 0.6 0.7 228.4742 9314992 5358837 61.5304 7942029 142245 18.83497 4920327 4855984 46543476 36.3 -30.8238 -39.8238 -40.7668
230 489.85252 0.6 0.7 2257018 9330762 53.53535 61.27448 7.73913 134106 1B8.75975 485155 47.86998 465.216 35.3 -38.419 -38.415 -39.13

Table 6: AR201268, Pre-corr data 167-230 Pavg=225W,Vgs_p=0.4-0.7V

ART2kOFE, AR201249 vs AR201268, DVB-TDPD
Pavg=225W, Vdd=50V, Idq_m=0.6A, Vgs_p=0.4-0.7V
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Figure 14 DVB-T, Deff + Gain (corrected) Pavg=225W

The graphs give a comparison between AR201249 and AR201268. Note that AR201249 was measured with
fixed Vgs_p (=0.7V) and AR201268 was measured with optimum Vgs_p (0.4-0.7V).
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ART2kOFE 165 to 235 Mhz
ART2kOFE, AR201249 vs AR201268, DVB-TDPD
Pavg=225W, Vdd=50V, Idg_m=0.6A, Vgs_p=0.4-0.7V
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Figure 15 DVB-T, MER + Shoulder (corrected) Pavg=225W
ART2kOFE, AR201249 vs AR201268, DVB-T DPD
Pavg=225W, Vdd=50V, Idq_m=0.6A, Vgs_p=0.4-0.7V
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Figure 16 DVB-T, PAR + Ppeak (corrected) Pavg=225W
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ANWVIPLEON AR201249

ART2kOFE 165 to 235 Mhz

8.6 Thermal measurement (IR)

The temperature of the most critical components (coupling capacitor C18 — C20) is recorded during the DPD
measurements.
IR scans at 230 and 170Mhz:

Disk

FOY 25°
Rel. H 50% R

Aten, T 20,02 -

| -
P~

.

$FLIR

AR201268 AR201268
Pavg=225W, Freq = 230Mhz Pavg=225W, Freq = 170Mhz

Table 7: IR scans output pcb

ART2kOFE, AR201249 vs AR201268 vs AR201274, DVB-T, Temp Cs
Pavg=225Wavg, Vdd=50V, Idg_m=0.6A, Vgs_p=0.4-0.7V
150

140
130
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110

Temp [°C]
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30

20

160 165 170 175 180 185 190 195 200 205 210 215 220 225 230 235

—&— AR201249_T_225W —&— AR201268_T_225W AR201274_T_225W = = =100°C

Figure 17 AR2012XX Temperature of C18-20 @225Wavg DVB-T

The temperature was measured over the full freq range at 225Wavg. The maximum was reached at 230Mhz
and is approx. 90°. The temperature of AR201268/AR201274 was approx. 10° lower than AR201249 due to:
- better thermal compound spread under the pcb in area of C18-20 (note also the screw holes to press
down the pcb in this area).
- slightly more distance between C7 and C18-20, therefore a better solder joint of these capacitors.
Note: the temperature of C18-20 can be decreased further if the pcb is soldered.
A different (higher) Vgs_p can lead to an increase of the C18-20 temperature, especially at the lower VHF
channels (below 180Mhz).
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8.7 Pulsed CW measurements over frequency

165 to 235 Mhz

Pulse condition: 100us/10%. P6dB gives the best indication of the peak power capability.
Required P6dB for 185Wavg DVBT (to achieve a MER of 40dB) is approx. 1200W.

ART2k0, AR201249, PCW, P6dB
50V, Idg_m=0.6A, Vgs_p=0.7V
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Figure 18 Pulsed CW, P6dB [W]  Vgs_p=0.7-0.85V

ART2k0, AR201249, PCW, P1-6dB
50V, Idg_m=0.6A, Vgs_p=0.7V
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Figure 19 Pulsed CW, P1-6dB [W] Vgs_p=0.7V
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ART2kOFE 165 to 235 Mhz

8.8 Pulsed CW power sweeps

Pulse condition: 100us/10%.
ANVVIPLEON

AR201249 - Gain&Eff vs Pout[W] -
PCW 0.100ms 10%
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Figure 20 Pulsed CW, Gain [dB] + Deff [%)] as function of Pout [W] Vdd=50V, ldq_m=0.6A, Vgs_p=0.7V
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Figure 21 Pulsed CW, Gain [dB] + Deff [%)] as function of Pout [dBm] Vdd=50V, ldg_m=0.6A, Vgs_p=0.7V
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8.9 Assembly spread

The performance of the reference demo AR201249 and the 1st/ 2" / 34 reproduction AR201268 /
AR201274 / AR201278 for DVB-T (uncorrected) Deff and Pulsed CW peak power are given below

AR201249

(Vgs_p =0.7V)
ART2k0, AR201249/68/74/78, DVB-T, Deff
185Wavg, 50V, Idg_m=0.6A, Vgs_p=0.7V
54
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—e— AR201249_185W_0.6A_0.7V AR201268_185W_0.6A_0.7V —@— AR201274_185W_0.6A_0.7V

~—— AR201278_185W_0.6A_0.7V = = = 45%

Figure 22 AR201249 vs AR2012XX: Deff DVB-T, Pavg=185W

ART2k0, AR201249/68/74/78, DVB-T, Gain
185Wavg, 50V, Idg_m=0.6A, Vgs_p=0.7V
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Figure 23 AR201249 vs AR2012XX: Gain DVB-Y, Pavg=185W

165 to 235 Mhz
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AR201249

ART2k0, AR201249/68/74/78, PCW, P6dB
50V, Idg_m=0.6A, Vgs_p=0.7V
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Figure 24 AR201249 vs AR2012XX: Ppeak Pulsed CW
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8.10 Tuning Guideline

The following tunings can be done to improve Gain, Deff or Peak power due to assembly/component
spread.

Gain: ca1+C4s:
ART2k0, AR201249, DVB-T, influence C41+48 on Gain
Pavg=185,50V, Idg_m=0.6A, Vgs_p=0.7V

24
23
2
21
20
19
18
17
16
15

14
150 160 170 180 190 200 210 220 230 240 250

~—®—Gain_51pF -—@— Gain_56pF
Figure 25 Gain=f(C41,48) AR201249

C41 + C48 should be changed simultaneously to maintain good tracking between Main/Peak amplifier.
A value of 56pF improves gain flatness but might be critical for Ppeak at 230Mhz.

Efficiency: influence of C22:

ART2kO, AR201249, DVB-T, influence C22 on efficiency
Pavg=185,50V, Idg_m=0.6A, Vgs_p=0.7V
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Figure 26 Deff=f(C22)  AR201249
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PAR:

Influence of C5:

ART2k0, AR201249, DVB-T, influence C5 on PAR
Pavg=185,50V, Idg_m=0.6A, Vgs_p=0.7V

8.8
8.6
8.4

8.2

7.8
7.6
7.4

7.2

150 160 170 180 190 200 210 220 230 240 250

—o—PAR,C5=91pF  —@— PAR, C5=62pF

Figure 27 PAR=f(C5) AR201249
A higher C5 leads to a small improvement of PAR above 210Mhz.

Influence of C17:
ART2k0_AR201274, PAR, C17 =0- 47 - 68pF
185Wavg, 50V, Idg_m=0.6A, Vgs_p=0.7V
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Figure 28 PAR=f(C17)  AR201274

C17 has influence on PAR around 200Mhz and above 230Mhz. Nominal value (AR201249) is 68pF
but a lower value (47pF) might increase PAR for fregs of 200-210Mhz. Note that a smaller value of
C17 will lead to an increase of efficiency below 200Mhz.
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ART2k0_AR201274, Deff, C17=0- 47 - 68pF
185Wavg, 50V, Idg_m=0.6A, Vgs_p=0.7V
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Figure 29 Deff=f(C17) AR201274

Coaxial cable assembly:

1. the coaxial cables should not be mounted flat on the pcb (outer conductors are not ground),
see photo of demo’s

2. connection of B1,B2 (TC12 coaxial cable) to C18-20 should be close (approx. 2mm), too much
distance may lead to a drop in efficiency.

Figure 30 distance TC12 coax to C18-20
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9. Hardware

9.1 Board Image

Figure 31 Picture of AR201249, 165-235Mhz demo board (top view)

Total board dimensions: 152 x 80mm
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9.2 Copper Layout (version v3)

>
A
3
N
~
o
!
m

Figure 32 Layout drawing

9.3 Component Mapping

8mm

Figure 33 Component drawing
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9.4 Bill of materials
Table 8:  Bill of Materials

Description Value Case Supplier
Output

C1,C2 68pF ATC800B ATC
C3,C4,C5,C6,C7 91pF ATC800B ATC

C8 62pF ATC800B ATC

Cc9 20pF ATC800B ATC
C10,C11 110pF ATC800B ATC

C12 33pF ATC800B TDK
C13,C14 56pF ATC800B ATC
C15,C16,C17 68pF ATC800B ATC
C18,C19,C20 330pF ATC100B ATC
C21 39pF ATC800B ATC

C22 2.1pF ATC800B ATC
C23,C24,C25,C26 1000pF ATC800B ATC
C27,C28,C29,C30,C31,C32 4.7uF / 100V TDK
C33,C34 470uF ATC800B

L1

R1 10

B1,B2 12Q / 60mm

B3,B4 250 / 60mm

Input

C40 910pF ATC100B

C41,C48 51pF ATC800B

C42 1.5pF ATC800B

C43 100pF ATC800B

C44,C45 15pF ATC800B

C46 7.5pF ATC800B

C47 1000pF ATC100B

C49 160pF ATC800B

C50 12pF ATC800B

C51 22pF ATC800B

C52,C53 1000pF ATC800B

C54,C55 4.7uF / 50V TDK
R3,R4 5.6Q 0805

R5,R6 2000 1206

L3 39nH 1111SQ_39NJEB Coilcraft
L4 68nH 1812SMS_68NGLB = Coilcraft
L5 47nH 1111SQ_47NJEB Coilcraft
AR201249 All information provided in this document is subject to legal disclaimers.
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Remark

1 turn, 4-5mm diameter

TC12, flexible coaxial cable
UT-90C-25, semi rigid coaxial cable

In parallel
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9.5 Board material

Table 9: Board specifications

Parameter Value thickness metallisation
Manufacturer Rogers

Input pcb TC350 30 mil 35 Cu, ground layer full Cu
Output pcb TC350 30 mil 35 Cu, ground layer full Cu

Input pcb: 40 x 80 mm, file (dxf) name = ART2k0_50V_pcb_input_ TC350_30mil_v3
Output pch: 102 x 80 mm, file (dxf) name = ART2k0_50V_pcb_output_TC350_30mil_v3

9.6 Device markings

Table 10: Device specifics

Parameter Value
Manufacturer Ampleon
Device ART2kOFE
Marking M2007-0005
Comments
\
AR201249 All information provided in this document is subject to legal disclaimers. © Ampleon The Netherlands B.V. 2015. All rights reserved.
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10.Legal information

165 to 235 Mhz

10.1 Definitions

Draft — The document is a draft version only. The content is still under
internal review and subject to formal approval, which may result in
modifications or additions. Ampleon does not give any representations or
warranties as to the accuracy or completeness of information included herein
and shall have no liability for the consequences of use of such information.

10.2 Disclaimers

Limited warranty and liability — Information in this document is believed to
be accurate and reliable. However, Ampleon does not give any
representations or warranties, expressed or implied, as to the accuracy or
completeness of such information and shall have no liability for the
consequences of use of such information. Ampleon takes no responsibility
for the content in this document if provided by an information source outside
of Ampleon.

In no event shall Ampleon be liable for any indirect, incidental, punitive,
special or consequential damages (including - without limitation - lost profits,
lost savings, business interruption, costs related to the removal or
replacement of any products or rework charges) whether or not such
damages are based on tort (including negligence), warranty, breach of
contract or any other legal theory.

Notwithstanding any damages that customer might incur for any reason
whatsoever, Ampleon’s aggregate and cumulative liability towards customer
for the products described herein shall be limited in accordance with the
Terms and conditions of commercial sale of Ampleon.

Right to make changes — Ampleon reserves the right to make changes to
information published in this document, including without limitation
specifications and product descriptions, at any time and without notice. This
document supersedes and replaces all information supplied prior to the
publication hereof.

Suitability for use — Ampleon products are not designed, authorized or
warranted to be suitable for use in life support, life-critical or safety-critical
systems or equipment, nor in applications where failure or malfunction of an
Ampleon product can reasonably be expected to result in personal injury,
death or severe property or environmental damage. Ampleon and its
suppliers accepts no liability for inclusion and/or use of Ampleon products in
such equipment or applications and therefore such inclusion and/or use is at
the customer’s own risk.

10.4 Contact information

Applications — Applications that are described herein for any of these
products are for illustrative purposes only. Ampleon makes no representation
or warranty that such applications will be suitable for the specified use
without further testing or modification.

Customers are responsible for the design and operation of their applications
and products using Ampleon products, and Ampleon accepts no liability for
any assistance with applications or customer product design. It is customer’s
sole responsibility to determine whether the Ampleon product is suitable and
fit for the customer’s applications and products planned, as well as for the
planned application and use of customer’s third party customer(s).
Customers should provide appropriate design and operating safeguards to
minimize the risks associated with their applications and products.

Ampleon does not accept any liability related to any default, damage, costs or
problem which is based on any weakness or default in the customer’s
applications or products, or the application or use by customer’s third party
customer(s). Customer is responsible for doing all necessary testing for the
customer’s applications and products using Ampleon products in order to
avoid a default of the applications and the products or of the application or
use by customer’s third party customer(s). Ampleon does not accept any
liability in this respect.

Export control — This document as well as the item(s) described herein
may be subject to export control regulations. Export might require a prior
authorization from competent authorities.

10.3 Trademarks

Notice: All referenced brands, product names, service names and
trademarks are the property of their respective owners.

Any reference or use of any ‘NXP’ trademark in this document or in or on the
surface of Ampleon products does not result in any claim, liability or
entitlement vis-a-vis the owner of this trademark. Ampleon is no longer part
of the NXP group of companies and any reference to or use of the ‘NXP’
trademarks will be replaced by reference to or use of Ampleon’s own
trademarks.

For more information, please visit: http://www.ampleon.com

For sales office addresses, please visit: http://www.ampleon.com/sales

DOTpro v4 ro0

All information provided in this document is subject to legal disclaimers.
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