AD9375, SKY66288-11

ANALOG S
DEVICES — works

AHEAD DF WHAT,S pOSSIBLETM BREAKTHROUGH SIMPLICITY

DPD/PA TEST REPORT

RF Transceiver AD9375

SKY66288-11

Power Amplifier
PA Type High Efficiency Semi-Linear PA
Transistor Type SWKS HBT
Operating Frequency Range (MHz) 5150- 5925
Gain (dB) 34.5 (min)
Power Added Efficiency 28.4%
OP3dB (dBm) +36
Supply Voltage 5V
Bandwidths Tested 20MHz
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AD9375, SKY66288-11

5.14GHz to 5.24GHz
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AD9375, SKY662288-11

Frequency Output Signal Test Signal = ACLR +1 ACLR-1 ACLR+2 ACLR-2 Power
Power Bandwidth (dBc¢) (dBc¢) (dBc¢) (dB¢) Added
(dBm rms) Efficiency
(%)
5140MHz 28 20MHz ETM3.1 -52.6 -53 -56 -58 28.94
(Bottom) 20MHz LTE
5190MHz 28 20MHz ETM3.1 -52.7 -50.7 -56 -55 28.36
5240MHz 28 20MHz ETM3.1 -50.56 -50.36 -58 -56 29.3
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AD9375, SKY66

288-11

ACLR RESULTS BOTTOM/MIDDLE/TOP FREQUENCIES

5140MHZ, 20MHZ BANDWIDTH ACLR RESULTS

Keysight LTE FDD & LTE-A FOD - ACP

RL R 500 __AC
ef Value 32.00 dBm
> NFE

P -
IFGain:Low

| SENSE:INT] LiG 09:10:41 AM Apr27, 2017
Carrier Ref Freq: 5.140000000 GHz
Trig: Free Run Avg|Hold:>1010

#Atten: 10 dB Ext Gain: -37.80 dB

Direction: Downlink
Num CC(s): 1

Ref 32.00 dBm

Center 5.14 GHz
Res BW 100 kHz

Span 138 MHz
Sweep 40.33 ms|

Total Carrier Power ACP-IBW
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#Atten: 10 dB Ext Gain: -37.80 dB

T
Ref Value 32.00 I'E Direction: Downlink

IFGainLow Num CC{s): 1

Ref 32.00 dBm
Attenuation
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Sweep 40.33 ms|

Total Carrier Power b dB
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Carrier Power Filter dBm  Filter
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32.00 dBm
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Scale/Div|
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Presel Adjust
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Figure: 1. Frequency 5140MHz, 20MHz ETM3.1 Signal

Before/After Output ACLR+1 ACLR-1

DPD Power (dBC) (dBC)
(rms)

Before DPD = +28 -32.1 -32.3

After DPD +28 -52.6 -53.5

Table 1. Summary of Results: Frequency: 5140MHz, 20MHZ ETM3.1 Signal

PA settings: Vccl = Vee2 = Vee3 = VBias = 5.0V, Ven = 2.0V Signal Used: ETM3.1

AD9375 DPD configuration
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Cmd Server Version: 1.4.03546
Fpga Version: 46000200

Am Version: 4.0.6

Analog Devices Inc.

Copynght {g) 2016

| Cumment | T At

(Click a status log entry above to receive
additional information)

|  Closed-oop Gain Control s
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Log scale

ANALOG i
DEVICES

AHEAN OF WHAT'S FOSEALE™

ACLR+2  ACLR-2  ACLR+3 ACLR-3 Drain PAE (%)
(dB¢) (dB¢) (dB¢) (dB¢) Current
(mA)
-45.7 -45.1 -60.3 -60.1 440 28.7
-56 -57.9 -61.6 -63 436 28.9
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AD9375, SKY662288-11

5190MHZ, 20MHZ BANDWIDTH ACLR RESULTS

Keysight LTE FDD & LTE-A FOD - ACP

Keysight LTE FDD & LTE-A DD - ACP
RL

09:28:59 AM Apr27, 2017 4 4 N ALTGN Al 09:55:36 AM Apr 27, 2017
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More|
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Figure 2: Frequency 5190MHz, 20MHz ETM3.1 Signal

Before/After Output ACLR+1  ACLR-1  ACLR+2  ACLR2  ACLR+3 ACLR-3 Drain PAE (%)
DPD Power (dBc) (dBc) (dBc) (dBc) (dBc) (dBo) Current

(rms) (mA)
Before DPD +28 -32.16 -32.56 -45.54 -44.84 -60 -58.6 430 29.35
After DPD +28 -52.76 -50.69 -56.55 -54.9 -60 -59.9 426 29.62

Table 2. Summary of Results: Frequency: 5190MHz, 20MHZ ETM3.1 Signal
PA settings: Vecl = Vee2 = Vee3 = VBias = 5.0V, Ven = 2.0V Signal Used: ETM3.1
AD9375 DPD configuration
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AD9375, SKY66288-11

5240MHZ, 20MHZ BANDWIDTH ACLR RESULT

Keysight LTE FOD & LTE-A FDD - ACP
[ R 5

o | Yepeight LTE DD & LTE-A FOD - ACP
< R

i 09:39:54 AM Aor 27, 2017 T 09:42:15 AM Apr27, 2017

Ref Freq: 5.240000000 GHz Ref Value 29.00 Carrier Ref Freq: 5.240000000 GHz _

Ref Value 36.00 dBm
— N Trig: Free Run AvglHold:>1010 Direction: Dawnlink NFE = ree Run Avg|Hold:>1010 Direction: Dawnlink
IFGain:Low Ext Gain: -37.30dB  Num CC{s): 1 Ref Value! IFGain:Low 8dB Ext Gain: -37.30dB  Num CC(s): 1 Ref Value

36.00 dBm
Ref 36.00 dBm

Attenuation
[8 dB]

| Moo e =
WSy g

Center 5.24 GHz i . - - Span 138 MHz

Center 5.24 GHz i - - . Span 138 MHz
Res BW 100 kHz VBW 1 MHz Sweep 40.33 ms|

IRes BW 100 kHz VBW 1MHz Sweep 40.33 ms|
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Carrier Power Filter v dBc  dBm dBc  dBy Presel Adjust| Carrier Power Filter W [ dbi d Presel Adjust|

0Hz

Figure 3: Frequency 5240MHz, 20MHz ETM3.1 Signal

Before/After Output ACLR+1  ACLR-1  ACLR+2 ACLR-2  ACLR+3 ACLR-3 Drain PAE (%)
DPD Power (dBc) (dBc) (dBc) (dB¢) (dB¢) (dBc) Current

(rms) (mA)
Before DPD +28.0 -32.04 -32.54 -45.97 -45.87 -61 -60.7 430 29.35
After DPD +28 -50.56 -50.36 -58.35 -56.85 -63 -62 430 29.35

Table 3: Summary of Results: Frequency: 5240MHz, 20MHZ ETM3.1 Signal

PA settings: Vccl = Vee2 = Vee3 = VBias = 5.0V, Ven = 2.0V Signal Used: ETM3.1
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AD9375, SKY662288-11

WIDEBAND PLOTS, BOTTOM/MIDDLE/TOP FREQUENCIES

Keysight LTE FDD & LTE-A FOD - ACP

o R BN I 05:55:43 PM 2pr27, 017
Ref Value 21.00 dBm Carrier Ref Freq: 5.140000000 GHz
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Figure 4: Wideband Spectrum Analyser Plot: Frequency 5140MHZ,

20MHz ETM3.1 Signal

Keysight LTE FDD & LTE-A FOD - ACP
EL i ;
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G Trig: FreeRun Avg|Hold:>1010 Direction: Downlink
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Figure 5: Wideband Spectrum Analyser Plot: Frequency 5190MHZ, 20MHz ETM3.1 Signal
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o 2 B 1 09:48:34 AM Apr 27, 2017
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Figure 6: Wideband Spectrum Analyser Plot: Frequency 5240MHZ, 20MHz ETM3.1 Signal
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AD9375, SKY66288-11

ACLR VS POUT
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Figure 7. ACLR vs Output Power (5190 MHz)
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5.75GHz to 5.825GHz
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AD9375, SKY66288-11

SUMMARY

Frequency Output Signal Test Signal = ACLR +1 ACLR-1 ACLR+2 ACLR-2 Power
Power Bandwidth (dBc¢) (dBc¢) (dBc¢) (dBc) Added
(dBm rms) Efficiency
(%)
5715MHz @ 28 20MHz ETM3.1 -48.6 -48.8 -53.7 -56.17 25.65
(Bottom) 20MHz LTE
5765MHz | 28 20MHz ETM3.1 -49.2 -49 -57.5 -54 25.65
5815MHz @ 28 20MHz ETM3.1 -48.15 -48. -53.8 -53 25.6
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AD9375, SKY662288-11

ACLR RESULTS BOTTOM/MIDDLE/TOP FREQUENCIES

5715MHZ, 20MHZ BANDWIDTH ACLR RESULTS

Keysight LTE FOD & LTE-AFDD - ACP

= | i o] BN Keysight LTE FDO & LTE-A FDD - ACP =
AL RF 50 G L 10:01:28 AM Apr 27, 2017 ) RL 5 NSE:INT, 1 10:06:10 AM Apr27, 2017
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y Lower Upper
Carrier Power Fiter 0 L C 3 aB: e Carrier Power Filter e dBm dBm  Filter

100 dB

Presel Adjust|
0 Hz|

More|
10f2

Figure 8: Frequency 5715MHz, 20MHz ETM3.1 Signal

Before/After Output ACLR+1 ACLR-1 ACLR+2 ACLR-2 ACLR+3 ACLR-3 Drain
DPD Power (dB¢) (dB¢) (dB¢) (dBc) (dBc) (dB¢) Current
(rms) (mA)
Before DPD +28 -32.5 -32.06 -43.8 -44.26 -55.48 -55.34 493
After DPD +28 -48.64 -48.8 -53.73 -56.17 -57 -58.68 492

Table 4. Summary of Results: Frequency: 5715MHz, 20MHZ ETM3.1 Signal

PA settings: Vccl = Vee2 = Vee3 = VBias = 5.0V, Ven = 2.0V Signal Used: ETM3.1
AD9375 DPD configuration
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AD9375, SKY66288-11

5765MHZ, 20MHZ BANDWIDTH ACLR RESULTS

eysight LTE FDD & LTE-AFDD - ACP
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Figure 9: Frequency 5765MHz, 20MHz ETM3.1

Before/After Output ACLR+1 ACLR-1 ACLR+2 ACLR-2 ACLR+3 ACLR-3 Drain PAE (%)
DPD Power (dB¢) (dB¢) (dB¢) (dB¢) (dB¢) (dB¢) Current

(rms) (mA)
Before DPD  +28 -33.28 -33.37 -44.56 -44.58 -56 5524 492 25.65
After DPD +28 -49.21 -49 -57.56 -54.59 -59.85 -58.59 490 25.75

Table 5. Summary of Results: Frequency: 5765MHz, 20MHZ ETM3.1 Signal
PA settings: Vecl = Vec2 = Vee3 = VBias = 5.0V, Ven = 2.0V Signal Used: ETM3.1
AD9375 DPD configuration
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AD9375, SKY662288-11

5815MHZ, 20MHZ BANDWIDTH ACLR RESULT

= | i il

Keysight LTE FOD & LTE-AFDD - ACP
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Figure 10:. Frequency 5815MHz, 20MHz ETM3.1 Signal

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

DPD Power (dBc) (dBc) (dBc) (dBo)
(rms)

Before DPD  +28.0 -33.74 -34.16 -45.45 -43.84

After DPD +28 -48.15 -48.1 -53.85 -53.76

ACLR+3 ACLR-3 Drain PAE (%)
(dBC) (dBC) Current

(mA)
-54.7 -54.84 493 25.6
-58.3 -57.7 493 25.6

Table 6. Summary of Results: Frequency: 5815MHz, 20MHZ ETM3.1 Signal

PA settings: Vccl = Vec2 = Vee3 = VBias = 5.0V, Ven = 2.0V Signal Used: ETM3.1

AD9375 DPD configuration
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AD9375, SKY66288-11

WIDEBAND PLOTS, BOTTOM/MIDDLE/TOP FREQUENCIES

ST ==
i . 1 10:07.53 A Apr 27, 2017
Mech Atten 8 dB Carrier Ref Freq: 5.716000000 GHz Aftenuation
B\ Trig: Free Run AvgHold>10M0  Direction: Downlink
1FGain:Low #Atten: 8 dB Ext Gain: -37.40 Num CC(s): 1 Mech Atten
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Figure 11: Wideband Spectrum Analyser Plot: Frequency 5715MHZ, 20MHz ETM3.1 Signal
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Figure 13: Wideband Spectrum Analyser Plot: Frequency 5815MHZ, 20MHz ETM3.1 Signal
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AD9375, SKY662288-11

ACLR VS POUT

-10

-20

-30

-40

ACLR (dBc)

-50

-60

-70

-80

SKY66288-11: ACLR vs. Pout
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Figure 14: ACLR vs Output Power (5765 MHz)
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5.84GHz to 5.925GHz
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AD9375, SKY662288-11

Frequency Output Signal Test Signal = ACLR +1 ACLR-1 ACLR+2 ACLR-2 Power
Power Bandwidth (dBc¢) (dBc¢) (dBc¢) (dB¢) Added
(dBm Efficiency
rms) (%)
5840 MHz 28 20MHz ETM3.1 -48.6 -48.8 -53.7 -56.17 25.65
(Bottom) 20MHz LTE
5877.5 MHz 28 20MHz ETM3.1 -49.2 -49 -57.5 -54 25.65
5915 MHz 28 20MHz ETM3.1 -48.15 -48.2 -53.8 -53 25.6
BLOCK DIAGRAM
Keysight

PXA N9030A

) [ e st ~ PXa|

Keysight
E3631A

HMC753 —

Vcc =5V, 56mA

ADI AD9375

Krytar MLDD
Power Divider

Rev.Sp0 | Page 18 of 23




AD9375, SKY66288-11

ACLR RESULTS BOTTOM/MIDDLE/TOP FREQUENCIES

5840MHZ, 20MHZ BANDWIDTH ACLR RESULTS

erught LTE FOD & LTEA FOD - ACF ==
% s 10:47:42 &M Agr 27, 2017

Keysight LTE FDD & LTE-A FOD - ACP ==
EL C 5 10:48:44 AM A 27, 2017

N ball‘\el‘ Ref Freq 5.840000000 GHz
AvglHold:>10/0  Direction: Downlink r
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Res EW 100 kHz
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Upper
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Ref 30.00 dBm

Center 5.84 GHz
Res BW 100 kHz

Span 138 MHz|
Sweep 40.33 ms|

Total Carrier Power

Carrier|
Ref Freq
5.840000000 GHz

Carrier Power

Figure: 15. Frequency 5840MHz, 20MHz ETM3.1 Signal
Before/After Output ACLR+1 ACLR-1 ACLR+2 ACLR-2 ACLR+3 ACLR-3 Drain PAE (%)
DPD Power (dBc) (dBo) (dBo) (dBc) (dBc) (dBc) ~ Current
(rms) (mA)
Before DPD +28 -33.35 -33.55 -44.27 -44.08 -55.97 -55 472 26.74
After DPD +28 -49.71 -50.08 -54.39 -54.44 -58.32 -58.36 470 26.85

Table 7. Summary of Results: Frequency: 5840MHz, 20MHZ ETM3.1 Signal
PA settings: Vecl = Vec2 = Vee3 = VBias = 5.0V, Ven = 2.0V Signal Used: ETM3.1
AD9375 DPD configuration
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AD9375, SKY662288-11

5877.5MHZ, 20MHZ BANDWIDTH ACLR RESULTS

L] 10:5¢
req: 5.877500000 GH:
AvglHold:>1010
Ext Gain: -37.50 dB

Direction: Downlink
Num CC(s): 1

#Atten: 8 dB
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Figure 16: Frequency 5877.5MHz, 20MHz ETM3.1 Signal

Before/After Output ACLR+1 ACLR-1 ACLR+2 ACLR-2 ACLR+3 ACLR-3 Drain PAE (%)
DPD Power (dB¢) (dB¢) (dB¢) (dBc) (dBc) (dB¢) Current

(rms) (mA)
Before DPD +28 -34.13 -33.85 -44 .85 -44.06 -56.44 -54.85 477 26.46
After DPD  +28 -49.93 -49.78 -55.12 -53.5 5885  -57.59 473 26.68

PA settings: Vccl = Vee2 =
AD9375 DPD configuration

ANALOG e
DEVICES

Tx Baseband Waveform

Table 8. Summary of Results: Frequency: 5877.5MHz, 20MHZ ETM3.1 Signal
Vee3 = VBias = 5.0V, Ven = 2.0V Signal Used: ETM3.1
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5915MHZ, 20MHZ BANDWIDTH ACLR RESULT

Keysight LTE FOD & LTE-A FDD - ACP
[ RF 5 3

Keysight LTE FDD & LTE-A FDD - ACP
e — - z
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Figure 17: Frequency 5915MHz, 20MHz ETM3.1 Signal

Before/After Output ACLR+1 ACLR-1 ACLR+2 ACLR-2 ACLR+3 ACLR-3 Drain PAE (%)
DPD Power (dB¢) (dB¢) (dB¢) (dB¢) (dB¢) (dB¢) Current

(rms) (mA)
Before DPD +28.0 -34.56 -349 -44.78 -44.57 -56.4 -54.74 495 25.49
After DPD  +28 -49.8 -49.7 -56.23 -54.32 -59.3 5779 495 25.49

Table 9: Summary of Results: Frequency: 5915MHz, 20MHZ ETM3.1 Signal
PA settings: Vecl = Vec2 = Vee3 = VBias = 5.0V, Ven = 2.0V Signal Used: ETM3.1
AD9375 DPD configuration
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WIDEBAND PLOTS, BOTTOM/MIDDLE/TOP FREQUENCIES

Keysight LTE FDD & LTE-A FOD - ACP

. I 10:44.05 AM Apr27, 2017
Ref Value 24.00 dBm Carrier Ref Freq: 5840000000 GHz Pt
N Trig: Free Run Avg|Hold:>1010 Direction: Downlink

1FGain:Low - #Atten: 6 dB Ext Gain: -38.10 Num CC(s): 1 Ref Value

;
:

24.00 dBm
Ref 24.00 dBm

Attenuation
[6dB]

Scale/Div|
10.0 dB

Span 258 MHz|

Res BW 100 kHz ELLCERENE | Presel Center|
Total Carrier Power 27.71 dBm/ 18.02 MHz ACP-IBW

Lower Upper

Carrier Power Filter a dg 2 Presel Adjust|

1 0 Hz|

=Tl

11:00:26 AN Apr27, 2017
= Attenuation

|

Carrier Ref Freq: 5.877500000 GHz

e Trig: FreeRun Avg|Hold:>1010 Direction: Downlink
1FGain:Low #Atten: 6 dB Ext Gain: -37.50 dB  Num CC(s): 1 Mech Atten
6dB

Ref 28.00 dBm

LL]

Adjust Atten
for Min Clip

Res BW 100 kHz

Total Carrier Power 2841 dBm/ 18.02 ACP-IBW
Lower
Carrier Power Fiter 0 BW dBc  dBm ic 28 |Mech Atten Step
1 3 2 2dB 10d8

120.0 MHz

sTATUS

Figure 19: Wideband Spectrum Analyser Plot: Frequency 5877.5MHZ, 20MHz ETM3.1 Signal
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Figure 20: Wideband Spectrum Analyser Plot: Frequency 5915MHZ, 20MHz ETM3.1 Signal
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ACLR VS POUT
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Figure 21: ACLR vs Output Power (5877.5 MHz)
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