AD9375, SKY66399-11
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DPD/PA TEST REPORT

RF Transceiver AD9375
Power Amplifier SKY66399-11
PA Type High Efficiency Semi-Linear PA
Transistor Type SWKS HBT
1900 - 2000

Operating Frequency Range (MHz)

Gain (dB) 36.5
35% @ +28 dBm

Power Added Efficiency
OP3dB (dBm) +35.5
Supply Voltage +5V
Bandwidths Tested 40 MHz
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AD9375, SKY66399-11

SUMMARY
Output Power
Frequenc Pov‘:er Signal Test Signal  ACLR +1 ACLR-1 ACLR+2 ACLR-2 Added
quency Bandwidth g (dBc) (dBc) (dBc) (dBc) Efficiency
(dBm rms)
(%)
1920 MH ETM3.1 20
Z +28.0 40 MHz MHz LTE 498 498 -51.8 -50.9 35.2
(Bottom)
2 Carrier
ETM3.1 20
1950 MHz
+28.1 40 MHz MHz LTE -51.3 -51.3 -54.1 -52.5 36.2
(Middle) .
2 Carrier
ETM3.1 20
1980 MHz
T +28.0 40 MHz MHz LTE -50.4 -50.7 -53.3 -53.3 36.0
(Top) 2 Carrier
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AD9375, SKY66399-11

ACLR RESULTS BOTTOM/MIDDLE/TOP FREQUENCIES
1920 MHZ, 40 MHZ BANDWIDTH ACLR RESULTS

Carrier Ref Freq 1.910000000 GHz Carrier Ref Freq: 1.910000000 GHz
NFE

w»- 1rig: FreeRun

IFGain:Low

ICenter 1.92 GHz
IRes BW 100 kHz

Total Carrier Power
Carrier Power Filter

2 2513dBm/ 18.02MHz OFF

28.30 dBmy/ 36 03 MHz

Offset Freq
20.00 M
40.00 M
60.00 MHz

Direction: Downlink
Num CC(s): 2

Direction: Downlink
Num CC(s): 2

Carrier Ref Freq 1.910000000 GHz Carrier Ref Freq: 1.910000000 GHz
NFE ==

Trig: Free Run Avg|Hold:>10/10
#Atten: 10 dB Ext Gain: -34.70 dB

Avg|Hold: 1010

#Atten: 10 dB Ext Gain: -34.70 dB |FGain:Low

Ref 20.00 dBm

Center 1.92 GHz

VBW 1MHz Res BW 100 kHz VBW 1 MHz

ACP-BW Total Carrier Power 28.01 dBnv 36.03 MHz ACP-IBW

Lower
dBc dBm
4984 2477 4981
-5085 -25.78 -5
5109 -2602 £

Lower
dBc
-27.98 -28
-3546 - 6 2
4410 -1865 4542 -19

Integ BW Filter
18.02 MHz
18.02 MHz

18.02 MHz

Carrier Power Offset Freq

1 7 20.00 MHz
40.00 MHz
60.00 MHz

Integ BW

18.02 MHz
18.02 MHz
18.02 MHz

2474

2492dBm/ 18.02MHz OFF -26.71

Figure 1. SKY66399-11 @ 1920 MHz, 20 MHz ETM3.1 signal 2Carrier before/after DPD

Before/After  Output
DPD Power
(rms)
Before DPD 28.3
After DPD 28.0

PA settings: Vccl = Vee2 = Vee3 =VBias=5.0V,Ven=2.0V
AD9375 DPD configuration
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ACLR+1  ACLR-1  ACLR+2 ACLR-2 ACLR+3  ACLR-3 Drain  PAE (%)
(dBc) (dBc) (dBc) (dBc) (dBc) (dBc) Current
(mA)
-28.6 -28.0 -36.8 -35.5 -45.4 -44.1 368 36.7
-49.8 -49.8 -51.8 -50.9 -52.8 -51.1 358 35.2

Table 1. Summary of Results: Frequency: 1920 MHz, 20MHZ ETM3.1 Signal 2Carrier

Signal Used : ETM3.1
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Transceiver Evaluation Software

GUI Version: 2.0.68
DLL Verson: 1.5.2.3566
Cmd Server Version: 1
Fpga Version: 460002
Arm Version: 522
Analog Devices Inc
Copynght {c) 2017
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AD9375, SKY66399-11

1950 MHZ, 40 MHZ BANDWIDTH ACLR RESULTS

Carrier Ref Freq 1.940000000 GHz $

Center 1.95 GHz
Res BW 100 kHz
Total Carrier Power 28.36 dBm/ 36.03 MHz

Carrier Power Filter

6dBm/ 1802MHz OFF

Before/After  Output
DPD Power
(rms)
Before DPD 28.4
After DPD 28.1

PA settings: Vccl = Vec2 = Vee3 = VBias=5.0V, Ven=2.0V

AD9375 DPD configuration

ANALOG |7 asress

Drsconesot

Tacger
PARR =
s Dotalfred o | s
o Ofat
pse— S et
8 xim
o L " i

40.00 MHz
60.00 MHz
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arrier Ref Freq: 1.840000000 GHz
rig: Free Run
#Atten: 10 dB

Avg|Hold: 1010

Ext .70dB  Num CC(s]

Direction: Downlink

Carrier Ref Freq 1.940000000 GHz
NFE

IFGain:Low

Span 158 MHzZ

VBW 1 MHz

ACP-IBW

Lower Upper
dBm dBc  dBm
3514 -30.02
-1091 -38.80
-1981 4695

Integ BW
18.02 MHz
18.02 MHz

1802MHz 4525

Sweep 46.13 ms

Res BW 100 kHz

Total Carrier Power 28.05 dBmv 36 03 MHz

Carrier Power Filter  oOffset Freq
2 2507 dBm/ 1802 MHz OFF
60.00 MHz

Carrier Ref Freq: 1.940000000 GHz
Trig: Free Run
#Atten: 10 dB

Direction: Downlink
Num CC(s): 2

Avg|Hold:>10110
Ext Gain: -34.70 dB

VBW 1 MHz

ACP-IBW

Lower
dBm

Upper
Integ BW dBc  dBm
18.02 MHz 2

18.02 MHz
18.02 MHz

5254 2747 5409
5225 2718 5452

Figure 2.5KY66399-11 @ 1950 MHz, 20 MHz ETM3.1 signal 2Carrier before/after DPD

ACLR+1 ACLR-1  ACLR+2 ACLR-2  ACLR+3
(dBc) (dBc) (dBc) (dBc) (dBc)
-30.0 -29.0 -38.8 -36.4 -47.0
-51.3 -51.3 -54.1 -52.5 -54.5

ACLR-3 Drain PAE (%)
(dBc) Current
(mA)
-45.3 363 38.1
-52.3 357 36.2

Table 2. Summary of Results: Frequency: 1950 MHz, 20MHZ ETM3.1 Signal 2Carrier
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Signal Used: ETM3.1
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AD9375, SKY66399-11

1980 MHZ, 40 MHZ BANDWIDTH ACLR RESULTS

Carrier Ref Freq: 1.970000000 GHz Carrier Ref Freq 1.970000000 GHz
e 1rig: FreeRun Avg|Held: 10110 NFE
#Atten: 10 dB Ext Gain: -34.70 dB PASS

Carrier Ref Freq 1.970000000 GHz
NFE
|FGain:Low

Direction: Downlink
Num CC(s): 2

Center 1.98 GHz
Res BW 100 kHz

Span 158 MHzZ

Res BW 100 kHz VBW 1 MHz Sweep 46.13 ms|

Total Carrier Power 2822 dBnv/ 36.03 MHz ACP-IBW Total Carrier Power

Lower
dBm

Upper

Carrier Power Filter  Ofiset Freq dBc  dBm
20.00 MHz
40.00 MHz

60.00 MHz

Integ BW

18.02MHz -3 1
18.02 MHz - 2
1802MHz 4666 -2134 4916

Carrier Power Filter

2 2510dBm/ 18.02MHz OFF 2498dBm/ 18.02MHz OFF

Figure 3. SKY66399-11 @

Before/After Output  ACLR+1 ACLR-1  ACLR+2 ACLR-2  ACLR+3

DPD Power  (g4p() (dBc) (dBc) (dBc) (dBc)
(rms)

Before DPD 28.2 -32.9 -30.1 42.1 -37.4 -49.2

After DPD 28.0 -50.4 -50.7 -53.3 -53.3 -56.4

=
IFGain:Low

28.04 dBnv 36.03 MHz

Offset Freq
20.00 MHz
40,00 MHz
60.00 MHz

Carrier Ref Freq: 1970000000 GHz
Trig: Free Run Avg| : 10110 Direction: Downlink
#Atten: 10 dB -34.70dB  Num CC(s): 2

Span 158 MHZ

VBW 1MHz Sweep 46.13 ms|

ACP-IBW

Lower
dBm

Upper

Integ BW dBc dBm  Filter
— >

18.02 MHz
18.02 MHz

1802MHz -54.15 -29.08 -56.44 -31.37

1980 MHz, 20 MHz ETM3.1 signal 2Carrier before/after DPD

ACLR-3 Drain PAE (%)
(dBc) Current
(mA)
-46.7 360 36.7
-54.2 351 36.0

Table 3. Summary of Results: Frequency: 1980 MHz, 20MHZ ETM3.1 Signal 2Carrier

PA settings: Vccl = Vec2 = Vee3 =VBias=5.0 V, Ven=2.0V Signal Used : ETM3.1
AD9375 DPD configuration
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AD9375, SKY66399-11

WIDEBAND PLOTS, BOTTOM/MIDDLE/TOP FREQUENCIES

Carrier Ref Fraq: 1.910000000 GHz
o> Trig: Free Run AvglHold: 1010
#Atten: 10 dB Ext Gain: -34.70 dB

Direction: Downlink
Num CC(s): 2

Center 1.92 GHz
Res BW 100 kHz

Total Carrier Power
Carrier Power

2 2486 dBm/ 1

VEW 1 MHz
27.97 dBmv 3 ACP-IBW
Lower
Filter

Hz OFF

100.0 MHz
120.0 MHz

Figure 4. Wideband Spectrum Analyzer Plot: Frequency 1920MHZ, 20 MHz ETM3.1 Signal 2Carrier

Carrier Ref Freq 1.940000000 GHz Carrier Ref Freq: 1.940000000 GHz
NFE ==

P

Direction: Downlink
Num CC(s): 2

Trig: Free Run
ow #Atten: 10 dB

AvglHold: 10110
Ext Gain: -34.70 dB

Center 1.95 GHz
Res BW 100 kHz

Total Carrier Power

Carrier Power

Ref 20.00 dBm

ACP-IBW
Lower
Integ BW
1802 MH;

Carrier Ref Freq: 1.970000000 GHz
= Trig: Free Run Avg|Hold:>10/10
#Atten: 10 dB Ext Gain: -34.70 dB

Direction: Downlink

IFGainsLow Num CCs). 2

Center 1.98 GHz
Res BW 100 kHz

Total Carrier Power

Carrier Power

25.00dBm/ 1

VBW 1 MHz Sweep 81.2 ms|

28.01 dBmy/ ACP-IBW
Lower Upper
Filter dBc dBm dBm  Filter
Hz OFF
18.02 MHz

Figure 6. Wideband Spectrum Analyzer Plot: Frequency 1980MHZ, 20 MHz ETM3.1 Signal 2Carrier
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AD9375, SKY66399-11

ACLR VS POUT

ACLR (dBc)

-45
-47
-49
-51
-53
-55
-57
-59
-61
-63
-65

SKY66394-11: ACLR vs Pout
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; == ACLR-1
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25 26 27
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Figure 7. ACLR vs Output Power (1950 MHz)
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APPENDIX

TEST BENCH
Keysight PXA Signal Analyzer N9030A with 89601B LTE Option
Keysight E3631A Power Supply 3-Output Power Supply
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