HJIX-AD9375SDR, HTN7G21P160H
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AHEAD OF WHAT'S POSSIBLE™

HIX-AD9375SDR/ HTN7G21P160HTEST REPORT

RF Transceiver AD9375
Power Amplifier HTN7G21P160H
PA Type Symmetrical Doherty
Transistor Type LDMOS
Operating Frequency Range (MHz) 18051880/ 211er170
Gain (dB) 14@1.8G 15@2.1G
Power Added Efficiency 32%@42dBm@1.8G29%@42dBm@2.1G
P1dB (dBm) 50@1.8G 52@2.1G
Supply Voltage 28V
Bandwidths Tested 20MHz
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AD9375,HTN7G21P160H

TEST BLOCK DIAGRAM

L B N - .

mEEE Em. -.- . - .
S LN, - mmm - @‘

) mEmm . - - . .
Signal | ==== % o m Specrum | SR &
Gernerator My = Analyzer mmmm 0

Booo Step Attenuator - mee o0 o
--------=.--.. VAS06350152 EEEEEmmmm B0 0O
L.
S S:
HIX- LXK HTN7G Doherty PA 4 g
- - »| Coupler <
PC ™ A_DSQI;;FZS 6601E 27S010P HTN7G21P160H*1 P <

A

A

CURRENT

000

VOLTAGE

Power
Supply

BLOCK DIAGRAM

Block diagram of system includiri@oherty PA HTN7G21P160H driversLXK6601E & HTN7G27S010P coupkr, supply voltages,
drain currents, attenuators, Observation path rms input power level @ Peak povaf5AIFD configuration usédif common across
all plots then these can be detailed here and not repeated across each plot.
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Device | Part Numbern Vendor Website
AD9375 ) . . S . _ . )
SDR HJIX-AD9375-SDR HJIX http://www.hjx.cn/en/inéx.php?m=content&c=index&a=showé&catid=32&id=]
Final PA HTN7G21P160H
Huatai http://en.hutai-elec.com/
Driver PA HTN7G27S010P
Gain Block LXK6601E Creotech http://www.creotechco.com/index.php?lang=en
Step VAS063501S52
Attenuator
Yantel http://www.yantelcorp.com/en/home/index.html
3dB Hybrid HC1900P03
Couple
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HJIX-AD9375SDR, HTN7G21P160H

AD9375 DPD CONFIGURATION

Capture all DPD settings used for plot

SOFTWARE VERSION: MY K_2048
API VERSION: V3528

static mykonosDpdConfig t dpdConfig =
{

10, /* 1/2~(damping + 8) fraction of power forgotten’ per sample (default: '1/8192' = 5,
valid 0 to 15), 0 = infinite damping*/

2, /* number of weights to use for int8 cpx weights weights member of this structure
(default = 1)*/

2, /* DPD model version: one of four different generalized polynomial models: 0 = same
as RO silicon, 1-3 are new and the best one depends on the PA (default: 2)*/

1, /* 1 = Update saved model whenever peak Tx digital RMS is within 1dB of historical
peak Tx RMS*/

20, /* Determines how much weight the loaded prior model has on DPD modeling (Valid
0 - 32, default 20)*/

1, /* Default off = 0, 1=enables automatic outlier removal during DPD modeling */

512, /* Number of samples to capture (default: 512, valid 64-32768)*/

4096, /* threshold for sample in AM-AM plot outside of 1:1 line to be thrown out. (default:
50% = 8192/2, valid 8192 to 1)*/

-2, /* 16th of an ORx sample (16=1sample), (default 0, valid -64 to 64)*/

255, /* Default 255 (-30dBFs=(20Log10(value/8192)), (valid range 1 to 8191)*/

{{0,0}{-64,0}{0,0}}/* DPD model error weighting (real/imag valid from -128 to 127)*/
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AD9375,HTN7G21P160H

HTN7G21P160HAPPLICATION CIRCUIT

Component Description Component Description
C1,C2,C3,C4, -
C5 C9, C11 C13 10pF@1800MHz 10pF@2100MHz L9 Wx  1.1mmx11.31mm
€6,C7,C8 C10 10uFR@1800MHz 10uFR@2100MHz L10 WXL 1.1mmx18.24mm
Cil1C14
C15 0.3pR@1800MHz 0.5pF@2100MHz L11,L12 WXL 7.5mm>4.48mm
C16C17 3.3pF@1800MHz | 3.0 pF@2100MHz | L13,L14 WXL 7.5mmx3.22mm
C18C19 3.3pR@1800MHz | 2.7pF@2100MHz | L15, L16 WX 1.1mmx11.58mm
R1 50q Resistor L17 W 1.1mmx11.06mm
R2R3 10q Resistor L18 WL 1.1mmx30.26mm
Z1 17002000MHz Band, 90°3dB Hybrid L19 WL 1.95mmx17.34mm
L1,L2 WXL 7Tmm.56mm L20 WL 1.95mmx3.43mm
L3,L4 T WXL 7mmx1.85mm L21 T WxL  1.1mmx19.24mm
L5,L6 WXL 7mm.93mm Cornl, Corn2 S W7 1L.imm
L7,L8 W L.Immx4.5mm Teel T WIxW2xW3  1.2mmed. Immx1.95mm
+28V
Vgsl b C12| :}{ TC6 |
Il I
ci11 = C5
= = ey
Les o c1e
Cc1 L7 L5 L3 o L1 L11 II|L13 L15 C3 L17 Corn;]_
g I—‘ o T HH H_LH
3 c7
H I
Pin T VBW1 Teel
, > L19 L20 L21 Pout
in -3dB %) —
i_ 5 sl T |
N L
= 0 -308 8 ||
=2 2 = C15 =
= VBW2, , C8 =
T F 1 Il
= S
-
] ] |J p| L12 L14 L16 C4 L18
% e e I H Hill
Cc2 Corn2
T & c17
= C13} L 19 I
Il - C10
Vgs2 Fﬁq:}‘ ]
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HJIX-AD9375SDR, HTN7G21P160H

ACPR RESULTS BOTTOM/MIDD LE/TOP FREQUENCIES

1809VIHZ, 20MHZ BANDWIDTH ACPR RESULTS

T SEHeE ] IO | 125503#MDec 22,2017 : 2 e FLIGIAUTO | 12:98,13M Dec 22,2017
>an 100.000000 MHAz Freq: 1.805000000 GHz TraceDetector >an 100.000000 MAz Center Fraq: 1.806000000 GHz TracelDetector
— T Trig: Free Run AvglHold=10/10 Direction: Downlink — o Trig:Free Run Avg|Hold>10/10 Direction: Downlink

PASS IFGainiLove — #Atten: 14 B EGum 13048 EW20UH00RE) | selectTrace, | |- IFGainLow  #Attan: 14 dB Ext Gain: 41.30 48 EW: 20 MHz(100 RB) Select Trace |

2 2
10 dBidiv Ref 40.00 dBm . 10 dB/div Ref 40.00 dBm
Log Log
—_— 4220 || . i e 3ageEm | [ )
469 dBc 1 460 dBe. —_— Clear Write| —_— 514 dBe . 511 dBc —_— Clear Write|

-547dBT -5Tgdee -S4gTBT 1 -5ZgdBC

1 " . ) Average | L

\ i Average
Mo  —— | T
™ dblos B | — | 1~ T [ —

MaxHold| | | | Max Hold|
Center 1.805 GHz Span 100 MHz, Center 1.805 GHz Span 100 MHz|
#Res BW 300 kHz VBW 3 MHz Sweep 20 ms Min Hold #Res BW 300 kHz VEBW 3 MHz Sweep 20 ms Min Hold|
Total Carrier Power 42 2048/ 18 02 MHz ACP-IBW Total Carrier Power 3983 dBm/ 1802 MHz ACP-IBW
X . Lower Upper Lower Upper
Carrier Power Filtter  OffsetFreq  Integ BW dBc  dBm  dBc  dBm  Fiker View/Blank Carrier Power Filter  CffsetFreq  Integ BW d8c  dBm  dBe  dBm  Fiter
T000MHz  180ZMHz 4687 4675 -4604 3846 OFF Traceon” 2000MHz  180ZMHZ 5144 1161 5107 1125 OFF Trace on”|
4000MHz  1802MHz 5422 1202 5176 0563 OFF 4000MHz  180XMHZ 5486 1503 5261 1278 OFF
More, More,
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sa sTATUS s | iFile <Screen_0036.png> saved sTATUS

Figure 1. 20MHz FDDTM1.1.WFMPAR=10dB®0.01% probability on the CCDF Sign&lout 42&40dBnshowing spectrum analyzer pddteforekafter DPD
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— 757 Trig: FreeRun Avg|Hold=> 10110 Direction: Downlink P Trig: Free Run Avg|Hold:> 10110 Direction: Downlink
PAS WGain:Low © #Atten: 14 dB Ext Gain: 4130 B BW: 20 MHz(100 RB) Select Trace PASS IFGainlow — #Attan: 14 4B ExtGain: 4130 4B BW: 20 MHz(100 RB} Select Trace
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#Res BW 300 kHz VBW 3 MHz Sweep 20 ms Min Hold| #Res BW 300 kHz VBW 3 MHz Sweep 20 ms Min Hold]
Total Carrier Power 4356 dBm/ 1502 MHz ACP-IBW Total Carrier Power 4178 dSm/ 1802 MHz ACP-IBW
§ Lower Upper 3 Lower Upper
Carrier Power Filter  OffsetFreq  Integ BV dBc dBm  dBc  dBm _ Fiter Carrier Power Filter  OffsetFrag  Integ BWW dBe dBm  dBc  dBm_ Fitter
2000MHz  1802MHZ 4721 2653 4593 23712 OFF Traceon” | 2000MHz  1802MHz 5126 9582 5132 9545 OFF Trace on’ |
4000MHz  1802MHz 5515 -1160 -5257 9015 OFF 4000MHz  1802MHz 5643 1465 5402 1223 OFF
More More
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Figure 2. 20MHz FDDTM1.1. WFMPAR=8dB@0.01% probability on the CCDF Sign#&lout 44&42dBnshowing spectrum analyzer pddoeforefafter DPD

. ACPR- ACPR+ ACPR- ACPR+
Signal Pout/dBm 1dBc 1dBc 2/dBC 2/dBC Id/A PAE (%)

- - - - 0
PAR=10d Before DPD 42.3 31.0 28.9 49.2 47.8 1.96 30.9%

B@0.01%  After DPD 42.2 -46.9 -46.0 -54.2 -51.8 1.93 30.7%
probability
on the Before DPD 40.0 -33.4 -31.2 -52.4 -51.2 151 23.7%

CCDF
After DPD 39.8 -51.4 -51.1 -54.9 -52.6 1.49 22.9%

PAR=8dB Before DPD 43.9 -29.0 -27.5 -46.3 -44.7 2.40 36.5%

@0.01%  After DPD 43.6 -47.2 -45.9 -55.2 -52.6 2.38 34.4%

probability
on the Before DPD 42.0 -31.1 -29.6 -49.7 -49.0 1.91 29.6%

CCDF  After DPD 41.8 51.4 513 -56.4 -54.0 1.90 28.5%

Tablel. Summary of Resultsrequency:1809vIHz,20MHZ FDDTM1.1.WFMsignal
PA settings Drain Voltage 28V, Auxiliary Amplifier Bias Voltage®.7V, TotalBias current$20mA
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AD9375,HTN7G21P160H

1840MHZ, 20MHZ BANDWIDTH ACPR RESULTS
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Figure 3. 20MHz FDDTM1.1.WFMPAR=10dB®0.01% probability on the CCDF Sign&lout 42&40dBnshowing spectrum analyzer pddteforekafter DPD
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Figure 4. 20MHz FDDTM1.1. WFMPAR=8dB®0.01% probability on the CCDF@ial, Pout 44&42dBnshowing spectrum analyzer pddteforekafter DPD

ACPR- ACPR+ ACPR- ACPR+

Signal Pout/dBm 1/dBc 1/dBc 2/dBc 2/dBc

Id/A PAE (%)

- - - - 0
PAR=10d Before DPD 42.0 31.2 30.5 50.5 50.5 1.74 32.5%

B@0.01%  After DPD 41.9 -47.5 -49.4 -55.7 -54.6 1.72 32.2%
probability
on the Before DPD 39.9 -33.8 -32.9 -54.0 -53.9 1.36 25.7%

CCDF
After DPD 39.9 -51.7 -51.9 -56.3 -55.2 1.36 25.7%

PAR=8dB Before DPD 44.0 -29.3 -29.0 -47.1 -47.3 2.28 39.3%

@0.01%  After DPD 43.7 -46.8 -469 -54.0 -52.6 2.25 37.2%

probability
on the Before DPD 41.9 -32.0 -31.7 -51.7 -52.6 1.70 32.5%

CCDF  After DPD 41.8 522 51.2 553 553 1.69 32.0%

Table2. Summary of Resultsrequency:1840MHz,20MHZ FDDTM1.1.WFMsignal
PA settings Drain Voltage 28V, Auxiliary Amplifier Bias Voltage®.7V, TotalBias current$20mA
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HJIX-AD9375SDR, HTN7G21P160H

188MHZ, 20MHZ BANDWIDTH ACPR RESULTS

SEEXT ISIALTO [0108:11 AM Dec 22, 2017
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) § Lower Upper
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Figure 5. 20MHz FDDTM1.1.WFMPAR=10dB®0.01% probability on the CCDF Sign&lout 42&40dBnshowing spectrum analyzer pddteforekafter DPD

Figure 6. 20MHz FDDTM1.1.WFMPAR=8dB®0.01% probability on the CCDF Sign&lout 44&42dBnshowing spectrum analyzer pddteforekafter DPD

ACPR- ACPR+ ACPR- ACPR+

i 0,
Signal Pout/dBm 1/dBe 1/dBe o/dBe o/dBe Id/A PAE (%)
- - - - 0,
oaRe10q Before DPD 42.2 36.4 37.8 51.2 53.4 1.85 32.0%
B@0.01%  After DPD 42.0 -48.0 -47.2 538 543 1.81 31.3%
probability
onthe  Before DPD 40.1 -385 -395 -53.0 551 1.45 25.2%
CCDE
After DPD 39.9 527 -53.0 543 551 1.41 24.8%
PAR_gqp  Before DPD 43.9 -34.0 -36.6 493 516 2.33 37.6%
@0.01%  After DPD 43.8 -45.9 455 -54.9 553 2.30 37.2%
probability
onthe _ BeforeDPD 41.8 -37.1 -38.8 521 547 1.77 30.5%
CCDF  After DPD 41.7 515 -51.0 553 -56.1 173 30.5%

Table3. Summary of Resultsrequency:1880MHz,20MHZ FDDTM1.1.WFMsignal
PA settings Drain Voltage 28V, Auxiliary Amplifier Bias Voltage®.7V, TotalBias current$20mA
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